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Peru, Homeland of the Warlike Inca 
By Kir Ross 


With Mustrations from Photographs by the duthar 


DST of all on my last visit te Cusco 

T think 7 missed whe sound of church 

bells. ‘The earthquake had silenced 
them, 


First reports of the disaster in Peru on 
May 21, 1930, received at National Geo- 
graphic Society atl gontierss indicated that 
the whole of this venerable city was in ruins. 

Since [ was then writing this article about 


Peru, T hud to learn at once the extent of the 
damage. 


Accordingly, T packed my cameras 
off from Miami on the famed) Pan 
“Interamericana” plane for Lima, 
later | was in Cusco to see things 


First glimpse of the city front the air wits 
deceiving. Superficially, it appeared the same 
pink-roofed jewel of the Andes as shown on 
puge M42. At the airport 1 was greeted by 
Dr. Athert A. G etke, Civil Attaché of the 
U. i who had come 
ta Custe to mooted telief and neoonstruc- 
don work, From his jeep, on our we 
the hotel, T saw the earthquake's shocking 
devastation. (pages 422, 4231. 


Inca Walls Stood Firm 
‘Tow 


vers of many: of Cusco's famous Spanish 
colonial churches were fallen or shattercil, 
Walls of the narrow old strvets had caved in, 
blocking passage entirely in many instances, 
Some had been propped up with long poles 
to prevent collapse 

Every plaza every available open space, 
wat er with tents, temporary shelters, and 
melical dispensaries. Our driver constantly 
sounded his horn to clear homeless children 
and confused oldsters from our path (pages 
427, 487). 


Yet the ancient Thea walls stood firm! 
Earthquakes were not new to them, 

Same 500 years hefore the Spanish conquest, 
the Incas, without knowledge of the wheel 
of of steel, raised these massive granite struc- 
tures. How they ahaped and dressed the stone, 
$0 harel that itwill cut glass; how they notched 
the blocks to fit snuply together without 
mortar; and how they hoisted them, one on 
the other, sometimes to a height of 15 feet, 
are achievements which amaze oll who see 
them (pages 424,425, 426), 

The conquering Spaniards destroyed the 
Inca temples and palaces, but they did not 
completely raze theit walls, They used them 
as foundations upon which to erect thelr own 
buildings of stone and mortar masonry, 

These newer structures tottered and col- 
lipsed in the quake, Adobe houses, many 
with walls theve feet thick, were badly dam- 
aged. Some 90 percent of all the homes in 
Cusco were considered more ot less unsafe 
for occupancy. Ninety people were killed. 

But, unlike the walls of Jericho, those of the 
Incas refused to come tumbling down. 

Chaos bad followed in the wake of the dis- 
aster. Relief came quickly to the stricken 
community from the Peruvian Government 
and from the Feruvi American, and Th- 
ternational Red Cross. Building materials, 
medicines, clothing. and blankets were rushed 
in by plane in a confused jumble, Hourly 
the disurder grew worse. Then Dr. Giesecke 
artived from Lima and, with the aid of other 
tireless workers, brought onder, 

This remarkable gentleman, known as “fitst 
citizen of Cusco,” had lived in the community 
for mamny 9 although he is a citizen of 
the United States. For 12 years be had 
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ment window, Beyond 
and cucalyptus trees spread 
woof El Misti. 

Through the open window a shaggy black 
head reached suddenly for the top roll on our 
plate, Just outside stood a full-grown alpaca! 
The waiter explained that this friendly fellow 
Hiked to vary his diet of urasé with hot but- 
tered rolls from guests’ tables (page 462). 
ur days of sight-seeing in this important 
€ us time to get our breath before 
ther into the Andes 


pushing 
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indian architects 
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formula: yet 1 trae arch, “Father 
of Santo Domingo, Upper 

pares 4 
The train from Moll on. the’ Pacific 
const to Puno on Lake ‘Titiewea tan only on 


Mondays, Wednesdays, and Fridays, and was 
anting from its preliminary climb. 
t, | wondered, will our own breath 
be when we get to the high valley floor? 


Two Days of Ups and Downs from 
Arequipa to Cusea 


The salon car wi 


carly-Ametican, equipped 


with leather-upholstered chai At e end 
of the car stood two men in um will, 
the other slight, both neat in app In 


Peru, Homeland of the Warlike Inca 427 


id of DDT Safeguards an Indian Adsinst Vermin 


scratched 


the 


upward in 
rich ge 


wwely eucalyptus 
ered out, and our 


aked through barren 


“Indians of 
are unlike other 

have the w 

they are 


Tmmed men 
Lunati R, 
u De; 


Alvaro 


liar ruddy complex We the lows 
police s find) the mountuin-air extremely thin; 
thelr they thrive on it 
ledge of law Phe Quechua t a dintect of an 


ies, und ancient Tangua h once was spoken 
Lunati was returning {rom b An 
quarters at Lima, the capital, to his post at Quechua 
Urubamba, north of ( "0 
Capt. Victor 
an Army, also 
ned station in the interi ripitine 


Soon he and his friend were telling us of prone 
that Ti ong the mountain  ‘“wiwa,” me 
peaks wt af ane of America’s AL Pampa dl nit 12,503 fuet 


oldest civ above sea lev ped for lunch 


428 


‘Only: those In the salon car had meals served 
on the train. From pur window we saw other 
passengers pile out onto the platform where 
tables and chitirs were set up in the open air. 


The Top Higher than Pikes Peak 


On station platforms f noted the increasing 
elevation —Pampi de Artirros, 3,750 meters, 
Canaguas, 4,078 motets, Sumbay,4,127 meters, 
Vincoraya, 4,377 meters. Every additional 
thousand meters meant approximately 3,000 
feot of ultitude, 

“Alere’s a salute to the top!” said Lunati. 

There, outside our window, bleak and gray 
in the clouds. stood the station of Crucero 
Alto, with the equivalent of 14,665 feet 
lettered in meters-on the front, We were more 
than 300. feet higher than Pikes Peak 
(14114), buts casual and gay as if we were 
back home on the Pennsylvania Railroad 
going from Washington to New York for a 
week end. No sorecde, or mountain sickness, 
traubled 1 

Soon after we crossed the divide, the enun- 
try changed, Here among the perpetual clouds 
mote faisture permitted vegetation. The 
slopes. were covered with a tawny grass. 
Woolly flocks of Mamas, alpacas, and oc- 
casionally the shy and gentle vicuflas grazed, 

Now going downhill the train rattled and 
awayed. ‘Che air grew chilly. for the sun was 
setting. We saw more people and more farms, 
We were now in the midst of the puna, the 
higher section of the alfiplane. “This im- 
mense pampa of southern Peru lies between 
the two highest cordilleras of the Western 
Hemisphere * and averages more than 12,000 
fort above the sea, 

The sum had set behind the Western Rangé 
and it was dark as we left the train at Puliaca, 

Our hotel room was on a rickety haleony 
overlooking a pa There were no window 
but the cracks around the door provided 
plenty af ventilation 

Previous occupants had penciled their namics 
and the dates on the walls—a sort of Spanish 
“Kilroy was here” covering many years 

Water wis in an enameled pitcher 
a metal basin, 

‘Look, running water!" exclaimed Rosita. 

We had it all right, for there wae'a half-inch 
hole in the bottam of the basin! 

Itwas cold, too, foe the lack of oxvgen at 
12.550 feet means less fuel for the blood, and 
we went to bed with everything tut the 
finoleam piled om ts! 

Next morning Rosita, Lunati, and T took the 
train for Cuseo, Until neathy neon we rode 
north and west across the vast puna. 

‘The short, tufted grass reminded me of or 


side 
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western plains: Th the buckeround rose crests 
of the mountains. For mile after mile these 
two mighty ranges paraileled the tracks. 

We passed through tiny villages of adobe 
huts where loafers watched the train go by 
and women at doorways held up chunky 
brown hibies te see the Indian equivalent of 
the choa-chun, 

We waved to one man with an impassive 
Mongoloid face, He was in modem store 
clothes. his feet were bare, and he wore the 
age-old Indian culty, a knitted skulleap with 
ear flaps. On top of this an American-style 
snap-brim felt hat fitted siugly. Suddenly be 
grinned and waved courteous wood-bve 

At Chuquibambilla the train passed between 
neat wire fences, and in the distance we saw 
a tractor pulling w gang. plow. 

“That is the Peruvian Government's experi 
mental farm,” explained the lieutenant. “Here 
the modern heirs of ancient Peru are taught 
20th-century agricultural methods. 

“Once our people.ranked among the greatest 
farmers in the world. Other ancient peoples 
Knew about irrigaritn and the use of fertilizers, 
but centuries before Columbiis ave use methe 
ods which even your own experts have-stofierl, 

“Most farms of ancient Peru were terraced. 
All the earth in those theusands of terraces 
was pul there hy hand, sometimes after be~ 
ing carriw! for mites from some other pice. 
Moreover. that soil was carefully selected for 
its composition and fertility and placed on 
terrace <urfaces to form ‘artificial! topsoil+ 

“Naw your experts learn from our ancients, 
and cur morlerns learn how to drive a tractor 
made in U.S.A." 

At Lin Raya, once more pver 14,000 feet, 
we passer! out of the Titicaca basin and 
started down again. AMthough the change 
is almost imperceptible at this point, we had 
crossed an important watershed sires 
which had paralleled the track new was run- 
ning with the train instead of against it, 
aw oyun are in the Amagon drainage,’ 
another passenger suid. “That tiny trickle 
you see there eventually teaches the Atlantic, 
4,000 mil way 


Grains Grow at High Altitude 


Barley, maize (called choclo), and a pig- 
weed (Chenepadtion quinod) known as qui 
wot, which is another cereal, grow here jt 
altitudes above 13.000 feet, watered by ive- 
cold streams from the mountain: peaks. 


*See “Ulich TMehty in the Peruvian and Folivtan 
Andes” 18 ills. invcolor by W. Robert Moore, Nae 
Tosa Gaoonariit MAsatist, Fobeuaey, 1927, 

?See “Stalrease Farms of the Ancients. by O. P. 
Natpowar Geocearnic Macanive, May, 2906, 
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Tink adobe bowses with blue doors and 
white houses with pink doors stood amid 
golden grain. Some houses even had red 
Spanish tle roofs instead of thatch or cor- 
rogated Iron, 

At Chactuyoc a: huge yard vibrated with 
vividly dyed wools laid out in the sun to dry. 
t by was-a modern basketball court. 

As we left Sicuani, Lumati pulled his broad 
shoulders hack through the window, 

Here isu treat for you,” he beamed, From 
a vendor on the platform he had bought three 
anticuchas, 

‘These were small wire spits about six inches 
long, strung with piores of beef ‘heart highly 
seasoned with garlic and oregano and topped 
ith a chonk-of potato. Fresh from an open 
fire, they were sigzling hot ane aromatic, 

We whiffed other fragrant odors as the day 
passed, Finally smoke began to curl from 
huts along the way, and it grew dark. We 
were down to about 11.500 feet now and 200 
miles nearer the Equator. Trees had appeared 
again. We got off the train at Cusco in an 
atmosphere fragrant with the unforgettable 
perfume of burning eucalyptus. 


“The Navel of the World" 


To the Incas, Cuseo was the “Navel of the 
World,” Even today Indius of the Andes 
fhutter a prayer upon coming in sight of the 
“Sacred City,” As F logked clown upon Les 
red-tile roofs and green groves, the narrow, 
hill-climbing streets and numerous bell towers 
betokened the antiquity: of the city tpage 
442). 
Even fn the modern and comfortable Hotel 
Cusco the venerable feel of the city is strong. 
Step outside and you are in a strange land. 

The city lies at an altitude of 11,155 feet, 
in a little valley of the Huatanay River, 9 
tribytary of the Vileanota. [1s population 
is about 53,000, mostly of Indian descent. 

‘The place is a happy hunting ground for 
historians, Recently many new ruins have 
been, discovered, 

Narrow streets, many of them less than 15 
feet wide, muke one-way traffic imperative. 
Uneven cobblestones have been replaced by 
two thin paths of smoother stones to provide 
easier riding far automobiles (pages 430, 431), 
Other streets have never lnown a wheel, for 
on the steey) hillsides they are stair-stepped, 

Most interesting of all are the walls which 
Tine these historic passugewnys, The Incas 
were master stonemasans, and Cusco, their 
capital, contuing excellent examples of their 
art* 

Oscar Gonailes, an English-speaking stu- 
dent at the University of Cusco, showed us 
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around the city. Like 99 percent, of the popu- 
lation of Cusco, he also spoke Quechua, 
Llamas in flocks of from two pr three to 
adozen ar more were frequent. With haughty 
heads and seemingly disdainful air their tiny 
two-toed feel apparently scorned the cobbles, 
‘They were never led, On the contrary. they 
always preceded their owner and stopped or 
Stitted, turned to left or right as they pleased. 


Llamas Obey Indians’ Signals 


“Tio the Inditns just follow the Mamas?” 
T asked Oscar, 

He laughoel. 
group. 

“See if you can hear the souncls the man is 
making,” Osear suggested, “He is telling 
them what to do," 

The Uamas passed us with the Indian trot- 
ting along behind. He seemed to be wheez- 
ing. 

‘That hissing noise is understood by. the 
Tamas,” said Oscar. “Vow can't tel] the dif- 
ference in the sounds, but they can, and be 
keeps talking to them as they go along.” 

“Ask him to stop them,” T requested. 

Oscar shouted in Quechua, the man gave 
a shatp hiss, and the lamas, already 30 yards 
down the street, stopped in heir tracks! 

“Now ask him to turn then around ane 
come back,’? 1 suggested. 

‘The Indian hissed ugain, The Hamas exe- 
cuted a perfect right turn and came trotting 
directly toward us, When they got to within 
about 10 feet, the man mare a sound like a 
Soft sigh andl the bewsts Sawed to a stop! 

That night we sat with Lunati and other 
guests before the big open fireplace of the 
Hotel Cusco. Instead of a tame alpaca, two 
tame deer had the run of the building. A 
Packaye of cigarettes Jeft carelessly om the 
coffee table disapperred down theie throats, 
cellophane ancl all, before you could say 
“Machu Picchu.” 

Neatest trick, however, was the way they 
inserted their slender noses into glasses of 
fiery-hot pisco, a Peruvian brandy someone 
offered them, ancl lapped up the stiff to the 
last drop. It did not seem to affect them, 


Cuseo w City of Many Bells 


Outside, the air was full of the sound of 
bells, but today, after the earthquake, most 
of ther are silent, Cusco has more churches, 
convents, and monasteries than mest other 
South American cities of its size, and their 
bells seemed to be chiming most of the time. 

=See “Incas: Empire Builders of the Antes” fry 


Philip Ainsworth Means, Nationa, Groonaninit 
Mactenwe, February, 1938. 


Up the street came another 
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Early the next morning, with Lunsti and 
Oscar, we took the road (o Pisac, north out 
of Cusco, past the cyclopean fortress of 
Sacehuaman, On the ancient Inca purade 
ground before the megalithic main wall we saw 
modern descendants of the Incas playing 
football, 

“Basketball, baseball, and tennis. all those 
games, were introducer here by your country 
man, Dr, Giesecke.” said Oscar (page 421). 
“In addition, he was one of the first to recog- 
hize the importance of the archeology of this 
region, and through his efforts many important 
discoveries have heen made, All phases of 
our Pernvian culture have been enriched by 
this remarkable Vangui.” 

The road to Pisac is narrow and winding. 
Tt was unpaved. Available rock had been 
used in places to form a stone retaining wall 
against the sideof the méuntain rather thas 
for road surface, We commented on this. 

“Upasanca,” said our monosyllabic driver. 

“That explains everything," | commented. 

“Tt does,” said Osear. “That one Quechua 
word means the silent swoop of an eagle upet 
its prey, and refers to a peculiar form of Iand= 
slide we have in this region, Without warn- 
ing, and without a sound, the land suddenty 
lets go and envelops everything in itz path. It 
is not a pleasnnt death.” 

But there was gaiety upon the highway, 
too, Rounding a sharp corner, we came upon 
an early fiesta, 

Masked dancers in fantastic costumes per- 
formed a kind of double shuffle in the middle 
of the road ‘(page 433). 

Only men were dancing. Smiling women 
watched, dogs barked excitedly, and the or- 
chestra did some solid “sending” on a few 
monatonous notes. Then the band stepped 
to wet its whistle, 

Literally, the whistle was the leader, for the 
“orchestra” consisted! of a flute, o Snate and 
a bass drum, all homemade. During the inter- 
mission T exchanged a few cigarettes for good 
will and made a few pictures (page 453). 


“Sacred Valley" Gem of Incaland 


Another tum in the road and before us 
spread the Valley of the Vileanota, sometimes 
called the Vilcamayu (Sucred River), because 
iis waters and the Vale of Vilcanota were 
sacred to the Incas (page 460). 

Below and to our right lay the village of 
Pizac, with ancient agricultural terraces on the 
mountainside above it. Lunati painted to the 
river running past the town, 

“The river Hows. between stone walls so 
fields may be built right qut to the river hanks 
without danger of erosfon,” be said. “There 
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is an example of the reclamation apticulture 
of the Incas.” 

Acwinding rowd led us dawn the mountain 
and across a todern susponsion bridge into 
the center of town (page 452). 

Tisac is one of the oldest centers in the 
valley. An attraction is the colorful Sunday 
market and the strange Mass said in the primi- 
tive church of the Indians, Furayvers, or lead- 
ers of the surrounding clans, come to town to 
form an official escort for the priest, They 
accompany him from his residence to the 
church for the services and afterwards con- 
duet him home again. They and their sons 
alsy tuke purt in the Muss (pp. 455, 459). 

As we entered the gloomy interior of the 
church, devated Indians in strange attire sur 
rounded us, their faces rapt with feeling as 
parts of the ritual were intoned in Latin. 
Spanish, and Quechua. Weird notes wheexed 
from an ‘antique homemade pipe organ. A 
lusty, barrel-chested Indian worked frantically 
at the bellows, At ore point in the ceremeny 
the sons of the clan leaders startled us by 
hlowing mournful qenes on coneh shells 

On an altar neat ué rested a human skull 
with a faded red flower stuck into an eye 
socket, Jt had formerly belonged to a man 
of the neighborhood who had done much good 
for the church. This was a sincere tribute 
fromy these simple 


Cleanup Week in Pisac 


Following the Mass, an Indian in modern 
dress mounted the steps to the foot of the 
cross in the plaza and shouted for attention, 
Soon a crowd 0 faens stood beneath him 
From a paper be translated into Quechua as 
he read: 

“Citizeris of Pisac, our city is becoming 
more und more a center of trade and tourism, 
We have become famous! From all over the 
world people come to Pisec. But we da not 
jake enough pride in our city. Streets must 
he cleaned up, gutters cleared, cobbles re- 
placed, and walls whitewashed. This must 
w done immediately. Anyone who has not 
cleaned up his house and the street in front 
of it within 10 days from this date will be 
fined. This is an ordert” 

Farther down the valley we passed a young 
Tndian carrying a toy wooden gun and fol- 
lowed by a black pup, At my request he posed 
for a picture beneath a chicka (native beer) 
sign. 

Asa member of the Rural Guard he wore 
his toy gin proudly as a symbol of his im- 
portance, but gay Mowers in his hat struck 
a strangely festive mote (page 437). 

“Why the flowers?” T asked. 
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brought the potate to Europe. they gave the 
world « gift far more yaluable than wll the 
gold of the Incas.” 

After dinner we said good-bye to him, as 
he had to return to his post at Urubamba. We 
did not see him again. 

Early next morning Rosita and I, with six 
other passengers, crowded into the tiny yellow 
mitocarel at Cusco station. The vehicle was 
m small autobus with an autemabile motor, 
designed to run on the narrow-gauge railroad 
trwck which extends from Cusco to Machu 
Picchu (page #36). 

We made several] switchbacks to surmount 
the steep mountainsides which enclose Cusco. 
Soon we started on a downgrade which would 
continue all the way to the foot of the citadel, 
from the high, chill plateau aboye Cusco to 
the edge of the tropical area, 

The Anta plain spread out before us like a 
big rug, On it fed slack brown cattle. In- 
dians in red ponchos trotted along paths ot 
reads which Jed to feadal-looling haciendas 
surrounded by stately groves, Here and there 
a dashing caballero on a white horse rode by 
like a grandee of old, 


Vertical Landscape Ty Startling 


Then we were in a canyon, The sudden 
transition from horizontal to vertical land- 
scape was exciting. Almost vertical cliffs had 
been cut back for the railroad track along a 
harrow stream of rushing whitewater, Yellow 
flowers like black-eved Susans and graceful 
fronds of pampa grass bordered the way, 

In a few moments our narrow canyon sud- 
denly ran head on into another stash in 
the mountains, and we turned almost at 
right ‘angles to follow the canyon of the 
Urubamba. Through it flaws the river we 
hac seen at Pisac (page 446), there known 
as the Vileanota. 

Unfortunately we could not stop Jong at 
‘Ollantuitambo (Ollanta), another famous fnca 
city and fortress near the river. It formed 
one of a chain of Inca citadels which ex- 
tended from Machu Piechu to Cusco, 

Farther on we passed the ruins of other 
Toe centers—Runearaccay, Witay-huayna, 
Choqyursuysuy, Qruente, At Sulapunce te- 
mains of another fartress marked the entrance 
to the Torontoy canyon, narrowest stretch 
of the Grand Canyon of the Urubamba. 

Here the walls. of the canyon close in, Day- 
light fares. Rising sheer for as much as 2,000 
feet ino single step, the granite sides extend 
upward Hke the windowless walls of gigantic 
skysempers. The confined waters of the river 
roil and foam, casting white spray high into 
the air. 
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Orchids, ferns, and other tropical foliage 
covered the lower faces of the cliffs, for we 
had now passed through the temperate zone 
and were on the edge af the tropical area, 
More than two miles above us towered the 
great snow peaks of the Andes, 

Machu Piechu station is just that—a tiny 
railrond station located on the floor of the 
canyon, about 6.500 feet above sea level, with 
Jegraph, and a cramped sitle track 
At present it is the practical 
end of the railroad, Cibauits the rails extent 
a short distance down the canyon toe the foot 
of the ridge on which the ruins stand. We 
coasted on down the track 


Machu Picchu at Last 


“AM out for Machu Picchu!” Oscar called, 

After crossing the dizeving torrent on a 
sturdy bridge, we came face to face with sev- 
eral mules, Although we knew from the be- 
ginning that we should have to ride mules up 
to the ruins, our meeting was not one of mu- 
tial pleasure. We started upward. 

‘The old city Wes along a narrow tidge be- 
tween 10,300-foot Machu Picchu (Old Peak) 
and 9,060-fo0t Huayna Picchu (Young Peak), 
which sticks up sharply te the forth. The 
altitude of the city itself is abott 9,000 feet 
above sea level, with many varistions in 
smong the various parts of the ruins, F 
thing is up ot down, and We came to think j 
terms of vertical rather than horizontil 
tances (pages 456-7), 

At the top we found the Machu Piechu 
guesthouse, installed by the Peruvian Gow- 
ernment, This was our home for three days 
ind nights while we explored the city. 

The site is especially valuable because it fs 
the largest and most complete Inea city which 
still remains just as it was in Thea days, From 
the time of the death of the last inhabitant, 
sometime in the 16th century, it remained in- 
deed a lost city of the dead. soan covered by 
the fast-growing vegetation, So hidden in the 
sky was Machu Picchu that colonial Spaniards 
never found it, Here lived the last four inde- 
pendent Ineas, ihe emperors and living gods 
of their people, the Quechuns, 


‘Chosen Women Secluded in Convents 


Th all the Andes the Inca sun gad could not 
have chosen a more awesome setting for his 
temples, The city looked up at two towering 
peal razed down inte the Grand Canyon 
of the bamba, a 2,000-foot drop. 

Th this stupendous setting the Incas! Virgins 
of the Sun, ar Chosen Women, passed away 
one by one, leaving no sons or daughters to 
give the wurld the story of their sky-top city, 
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Hiram Bingham, Discoverer of Muchu Picchu, Dedicates Jis New Road, 
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‘The victorious Spaniards did not settle the 
Jower Urubamba, Not inquisitive about Vil 
capampa, ther seem never to have searcher) 
it out. Spaniard and Indian alike forgot 
the city; the jungle took over, 

Senator Bingham rediscovered the lost city 
in 1811 after a long search through canyons 
and mountaintops, He was exploring Machu 
Ticehu, the motrhtain, expecting to find only 
ficant rains, when he sueldenly faced 4 
surprising sight—“a flight of 100 walled 
terraces” 

Full of wonder, Senator Bingham wrote: 

“T saw beautiful walls of stone houses built 
in the most exryuisite Inca style. Moss, bam- 
hoo thickets, ind even trees burdened the 
ruins, but 1 could discern granite ashlurs still 
fitting together as perfectly as though they 
had been laid the day before. 

“7 stared ot moss-hung ruins—temple after 
temple, surprise upon surprise. The sight 
fairly took my breath away. 

“Machi Picchu was a tremendous narural 
fortress. A handiul of men could have 
guarded the approaches. Signal stations stood 
on the twin peaks. Man-made walls, rein- 
forced by a dry mont, enclosed the city limits. 
Only the Inea, his nobles, priests, and the 
(Chosen Women were permitted to pass these 
barriers. 


Stairways Connect City Terraces 


“Completing preliminary explorations, we 
returned to the United States. That winter 
(1911-12) the National Geographic Society 
aml Yale University agreed to back an ex- 
tensive survey. 

“The next season we completed the spade 
work and examined Machu Picchw in detail. 

“The city was built on the saddle of a 
mountain ridge and the steep slopes immedi- 
ately below, 

"Space was so limited that houses were 
crowded together on narrow streets, 

“Terraced city levels were linked by 100 
or more stairways. The longest of all, with 
about 200 steps, divided the city in half and 
server, as ts principal thoroughfare. This 
precipitous main street we called the Stair- 
way of the Fountains because it was the site 
of a series of basins. 

“The finest staircase of all led to a litte 
hilltop commanding the city. 

“Hete our expedition found a fine stone 
intiiuatana, a sanctuary where the Inca priests 
‘reversed’ the solar deity and ‘tied! him down. 
One can picture the nobles, priests, ynil 
Chosen Virgins ascending the granite steps 
on festive days and blowing kisses to their 
flery deity, 
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“One windowless, gabled compound of lyeati- 
Hifully built honses appeared so palatial that 
we called it the King’s Group, We can 
imagine ihe pulaces furnished with vicuna- 
woo! rugs and other soit textiles woven by 
the Chosen Women. 

“One small building we named the Seml- 
circular Temple because: its outer wall was 
bonded ton curving rock, So closely fitted 
were the mortarless granite ashlars that they 
seemed to have grown together. They beld 
by friction, not unlike the glass stopper in 
& battle, 


Where Incas’ Mummies Were Worshiped 


“On a spot which T called the Sacred Plaza 

we found two fine structures which were left 
completely open on one site so that the sun 
might shine in. 
“The larger structure, which we named the 
Principal Temple, contained a 14-foot-long 
block, which appeared to hove been a cere- 
monial throne where mummies of departed 
Incas were brought out at regular intervals 
to. be aired and worshiped. 

“Qur Indian workmen, spurred by bontises, 
discovered more than 50 caves and tombs, 
Not one of these gave up any gold or other 
common ‘treasure.’ A solitary green gliss 
bead was the only indication of previous con- 
tact with Europeans, 

“Cemetery caves yielded 173 skeletons. Of 
these, females predominated in a ratio of 10 
to 1. This significant discovery showed be- 
yond doubt that Machu Piechu had indeed 
sheltered the Virgins of the Sun. 


‘Tomb Yields Bones of a Mamacwna 


“One day we unearthed the burial place 
of a mamacme, or high priestess, the su- 
perior of a convent, Her calling was identified 
by a concave bronze mirrof such a3 mama- 
eunas used to ignite tinder by focusing with it 
the sun's rays, si the muystification of the 
supérst itious ty 

“The exciting er veti of 1911 and 1912 
led me to undertake further studies of Macha 
Piechu in 1914-15, which were financed chiefly 
by the National Geographic Society, but 
World War 1 stopped our visitations. 1 did 
not retutn until recently, when the Peruvinn 
Government invited me to attend an October 
17, 1948, the opening of the Carretera Hiram 
Bingham, the new five-mile motor read which 
mounts the slopes some 1.250 feet to Machu 
Picchu" (page 4314, 

There is nothing spooky abort the place 
today, we found, Several families of laborers 
ive among the ruins, keeping the underbrush 
cleared away, 
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Peru, Homeland of the Warlike Inca 


At the guesthouse the food prepared by 
Letitin Pinedo, the cook, was delicious, 
eran we were toh) she was “not feeling 
well.” 

Nest day we learned the reason, 

About 2 o'clock in the morning a subdued 
commotion overhead roused us briefly, but we 
soon Went to sleep again. At breakfast the 
manager was smiling. 

“Last night the cook had a baby girl,” he 
announced, “The first baby of modern times 
to be born pn Machu Picchu! Her name is 
Domitila Estanislao Incacahui Pinedo,” 

After breakfast the next day Fra Joanie, 
who had rejoined us, Oscar Gonzales, and 1 
climbed several hundred feet above the eity 
and surveyed the ruins from high up the slope 
of Machu Picchu Peak. From an ancient 
cemetery we had an impressive view of the 
entire city (pages 454-7). 

Machu Picchy is famous for lighting effects. 
Because of peculiar climatic location on the 
edge of the tropical zone, the city might he 
sald to stiek up itte the Temperate Zone, 
while the lower slopes are in the Tropics. 


A Night on the Mountains 


A night on Machu Picchu is never to be 
forgotten. 

As the huge red sun rushes down beyond 
the rim of western peaks, the ancient granite 
gables and towers fade from gold to black, 
and clouds brush the tips of neighboring 
mountaintops, Wninmiliar night smells of 
tropical vegetation float upward from the 
canyon, and, a¢ the skies clear, the world is 
filled with strange stars unseen in North 
American Istitudes. Beyond the black saw- 
toothed outline of the Inea citadel blazes 
the Southern Cross, 

Tn the morning the cooler air above the 
canyon is warmed by the rising sun and lifts 
to make way for the humid-air below, As 
this. moisturetaden’ air ascends, it cools and 
conlenses, so that observers nt Machu Picchu 
look out horizuntally upon mysteriously form- 
ing clouds which take shape before their eves, 
shift, rise, and disappear above the airy peaks. 
Literally, the acme of @ visit to Machu 
fechu is the climb to the tip of Huayna 
Picebu, the sharp peak which dominates th 
city, [owas determined to stand Gn the very 
tiptop, Gscar had climbed it ance before, $0 
he led the way. 

Beyond the main part of the city and the 
base of the peak lies an arca of junglelike 
erowth through which we had to fight our way 
to the narrow ridge between the two. Here 
we stambled over mare rains still uncovered. 
col unsispected by the average visitor, 
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Among the seattered stomes grew tall grasses 
which hid sudden pitfalls, Viclous-Inoking red 
and black millepedes more than six inches long 
were everywhere underfoot, 

Afterwards | learned that this area is a 
favorite of the dreaded fer-de-lance and bush- 
master, as well as the lethal coral snake, 
all of which strike without warning. Luckily 
I suw nothing of them, 

Orchids of many yarieties were always just 
out of reach, 


Stout Wire Aids Climbers 


Some unknown but considerate person had 
rigged a stout wire along the sharpest edge 
of the narrow knife erge to Huayna Picchu. 
Without this the way would be almost im- 
passable. A drop of hundreds of feet is an 
either side, 

From there on, however, the climb is just 
hurd work, From any distance the clifflike 
sides of the peak look sheer, but a tiny trail 
has been there since Inca times. This narrow 
path zigzies upward so steeply ihat in some 
places a rock, dislodged from the bend ahove, 
will clear the trail below and fall clean for 
hundreds of fret. 

The troll was so ove with grasses 
and ferns that often. we had to feel our way. 
Several times it narrowed to a foot in. width 
while climbing steeply. Even this seant fowt- 
hold was sometimes lacking where small caye- 
int hod caused V-shaped apertures fringed 
with long grasses. We cut long sticks and 
pitedded before us Hke blind men. 

During frequent stops for breath T saw 
many forms of bird life. | recognized tanagers 
and flyeatehers and numerous swifts. One 
soft gray fellow with u black head Oscar iden- 
ed as a grosbeak, 

“The fertile Urubamba Valley is a natural 
habitat fur birds.” said Qeear. “Even from 
North America they Hy over Machu Picchu.” 


Dangling at 1500 Feet 


The trail higher up was bare and moist, 
Suddenly 1 slipped. Strangely enough, 1 
wasn't scared. Somehow, as 7 started over 
the edge | grasped a thick tendril and found 
myself sitting with feet dangling out over 
nothing. Beneath my soles swirled empty 
space for at least 1,500 feet. Far below 
curved the Urubamba. 1 lookerl up into 
Oscar's pasty face, and it was then that 
T felt fear, After I cautiously regained my 
feet and paused to overcome my shaliness 
we Went an. 

Two hundred feet from the top came a 
surprise. Here, at une of the steepest parts 
of the climb, just when T wondered where the 
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Puya, the Pineapple’s Andean Ancestor 


By Muurorp B, Fosrrr 


WITNESS the dramatic flowering 

of the most colossal of all the herbs, 

Andean ancestor of the pineapple, 

I flew 6,000 miles from Florida to the heart 

of Bolivia, There, high in the Andes, « mile 

and a half above the sea, T found a giant herh 

of fantastic proportions, the Paya raimendii, 
Jargest of all the bromelinds in the wurld, 

When the layman thinks of herbs, he prob- 
ably has in mind such familiar ales to vook- 
ing as thyme, mustard, or marjoram.* 

Botanically, however, herbs are classed as 
seed-producing plants which do not haye a 
central woody structure, as do our trees and 
shrubs, 

‘This herh was a towering specimen stand- 
ing in solitary grandour, with its feet in the 
rocks and its head in the clouds. 

Where else but in a dream could one expect 
1o find an herb more than $0 feet high? The 
flower stalk alone is some 20 feet long, with 
a circumference of & feel My mind had 
difficulty in secepting what the eye and camera 
recoriled (pase 469). 


When Giant Puya Blooms, It Dies 


My previous knowledge of Paya raimondii 
was Limited toa botanical description and a 
photograph published in 1911 in a German 
work, I had long felt the urge to go see such 
aeurinsity. Now the dream was a pilgrim- 


age. 

Fortunately, after correspondence with Dr, 
Martin Citdenns, I bad been able to time 
my visit with the flowering period of the 
only survivor in this vast locality, many miles 
from the other three known groups of these 
plants, one in Bolivia and two in Peru 

Not In the memory of anyone in the vicinity: 
of Cochibamba had raimandit bloomed before. 

The fowering period is its swat: song, he- 
cause, when ratmondij shoots its great compact 
columnar flower head 30 feet or more into 
the air, it is the first and only time it ‘will 
bloom, And it takes nearly 150 years to 
reach that climax, 

Throe days after arrival in Boll 
finished preparations for the trip to Cuesta 
de Huakaqui, which means in Quechua the 
“Slope of Going to Cry.” Early in the morn- 
ing of Novernber 13, 1948, Dr. Ciirdenus and 
T with three peal helpers started out from 
Cochabamba on that memorable trip, 

Dr, Cardenas is the outstanding botanist 


* See "Splines, the Essmnce af Gengraphy," by Stuart 
E. Jones, Navinwat Geoduarnic Mauazese, March, 
1949, 
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in Bolivian. He knows the high Angles, ite 

lants, its Spanish and Indian peopl Hav- 
ing part Quechuy Indian blood, he speaks that 
Tnnguage besides several others. He was a 
fellow at Cambridge University, England. 
before he became president of the University 
of Cochatamba. 

Cochabamba nestles on the eastern side of 
the Bolivian Andes, the broadest part of the 
Andean range, Cecha means “Ioke” in 
Spanish: bumia is a curtupt form of the 
Indian pumpe, meaning “plain; thus the 
name implies a “lake of plains” This situa- 
Hon makes Cochabamba an agricultural center, 

The mountain Huakaqui rises to about 
8,600 feet. Tt is rocky and dry, with very 
litth: vegetation, 


Fire Ladder Borrowed to Climb on Herb 


An hour or so before reaching our desti- 
nation we stopped in a village and went 
to the tocal fire department. | supposed the 
visit was for some ordinary permit, but it 
proved to be for avery special permission, 
We desired the loan of the firemen’s longest 
ladder, Dr. Cardenas facetiously suggested 
that they postpone all fires until our return, 
possibly the following day. 

The firemen allowed us to take the ladder, 
and we proceerled on our climb high on those 
parched and brown rocky slopes, wondering all 
the while how it was possible that ‘so ariel 
an area could sustain such a giunt plant, 

The lust few miles were a strain on the old 
truck whith transported us wearily over the 
last hil and around the last curve will we 
were startled by. the sight of an imposing 
isolated sentinel, the great chwqui &jera 
(“strong puya'"), as the Lndians called it. ‘To 
us it was a noble specimen of Pv raimondii, 

For miles there was little vegetation to be 
seett in those great stretches of barren rocky 
wastes: yet there on the mountain Huakaqui 
was a solitary “candlestick” to celebrate my 
60th birthday. 


First to Photograph Giant Puya in Color 


‘This plant had sprouted from a small winged 
sett! nearly a century before I was born. It hail 
withstoad high winds, shifting of rocks, rare- 
fied air, and blistering sun, Its charred trunk 
gave evidence that it had survived the fires 
which Indians frequently set 

1 was humbled before the dignified giant. 
1 was to be the first wi photograph in color 
and tecord on motion-picture film this mam- 
moth of all the heths at its blooming pried. 
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Puya, the Pineapple’s Andean Ancestor 


Only four previous hotaniea! records had been 
made since its original discovery in L870 by 
Antonio Raimondi, an able Talia botanist 
(1825-90), 

Imagine a trunk 10 feet high topped with 
a thick rosette of narrow, heavily spined leaves 
4 feet long, from the center of which rose a 
Nowering stulk & feet in circumference and 
over 20 feet long, covered with thousands of 
wuxy white flowers. The over-all height of 
the plant was more than 36 feet, 


St-foot Giant Bears 8,000 Flowers 


The 20-foot center cluster contained hun- 
dreds of 18-inch branches radiating from it 
like the spokes of a wheel. In turn, each 
branch contained numerous chaste white 3- 
inch blossoms radiating in a similar manner 
but extending to the end. In all, there were 
mare than 8,000 flowers (page 470). 

‘The tip of each flower branch is barren and 
serves asa convenient resting place for hum- 
mingbirds after they have supped on its nectar, 

Although [ had tried to picture the dimen- 
sions of this monstrous bromeliad, the experi- 
ence of standing at the foot of one in full 
bloom was so overwhelming that T could think 
only oof such whimsical tales as Alice in 
Wonderland. The miracle here was all the 
greater when | realized that the tallest growth 
of other plant life in this area as far us we 
could see was not over two feet. 

After much effort we managed to place 
the ladder to reach above the spiny foliage, 
and from there on wp it was really a Jack- 
anil-the-beanstalk climb, Tt was lucky we 
had brought a ladder, for otherwise we should 
have bad to ruin the plant to procure some 
of the Howers. 

With shoes uff, ane of our Indian helpers 
climbed up the huge column, Hower by flower, 
Ringerly stepping on and grasping the flower 
stems until he reached the freshest blooms 
near the top. 

We did not salve the mystery of the lica- 
tion of this solitary plant, for it was far 
from the known present range of this species. 
Not another plant of any age or size was to 
be found on that mountain of Going to C1 
And pow, this plant with its flowering pe: 
nearly aver, was soon to return to the earth. 


Mystery of « Wandering Plant 


Was this lone plant a survivor of a former 
large colony here, or had the wind carried 
the seed from a group on a far-off mountain? 
Neither surmise seemed pluusible, The rocks 
here are Devonian instead of the granitic 
formation fy which the other puyas of this 
species thrive. Furthermore, the spot is some 


ans 


300 mites from the nearest existing group of 
Puya ecimondii, 

Perhaps an Indian had breught the pwya 
there 48 4 small plant to serve as a torch for 
his grandchildren to fire on some fiesta day. 
Unfortunately, this practlce of burning the 
dry plant and flower stalk, full of seeds. has 
destroyed many of these noble bromeliads 
(page 479), To celebrate a fiesta with flames 
shooting 50 feet into the air is a Lenptation 
not to be resisted! 

Several months after our-visit, Dr. Cardenas 
sent a helper there to procure seeds for me, 
Tt was too late, ‘The giant had crumpled to 
the ground, having been burned before the 
seeds hacl ripened 

Most of the other species of puyas grow 
in big groups; thus a single plant produces 
many flowering heads on creeping trunks, 
These send forth new offshoots each year, 
criating n massed group often covering a 
large aren. 

I have found a few species in the brometiad 
farnily, such os Paya reimondii, which are 
true) monorarps—plants which develop no 
offshoots cither before or after their maturity. 


Puys Seeds Have Linle Chanee 


These particular species bloom but once, 
then die after their seeds have matured; 
their propagation depends entirely upon the 
few seeds which germinate from the millions 
dispersed by the wind. Just a few might find 
a protected crevice where a bit of humus has 
been caught. 

Not even. one chance in a million do 
these seeds have of surviving and becoming 
a mature plont, for survival means a never- 
ceasing endurance test, a fight for life which 
sturts from the tiny seed, lithe more than a 
quarter of an inch Tong, and culminates in the 
1it-year-oll plant which we had come to 
admire. 

Fire, frost, wind, relentless sun, some si, 
and wimust no rain—these are the handicaps 
this plant meets when trying to grow on a 
soilless, almost burren mountainside. 

Lower on the side of the mountain grew 
another puya ef a different species, Paya 
funarensis, a dwarf (rarely over 18 inches) 
compared with the lofty radondii ‘This 
small ane grew in profusion among the rocks. 
It might have been camouilaged from view, 
so nearly cocklike was its coloring, hid it 
nat been for the brilliant little red flowers 
appearing upright and sparkling like birthday 
candles over the bronzed head, 

The genus Puye is primarily an Andean 
group. with a few outlying species foyne near 
Santa Maria de Dots, Costa Rica, in the Sierra 
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Flowers Clothed to Resist 
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Puya, the Pincapple's Andean Ancestor 


those high snow-blustercd mountainsides and 
are similarly clothed to endure it,* 

Tn all my extensive exploration for hre- 
micliads I hove found no puya that lives at 
any cle n below 7,000 feet. 
sone of the Lromelinds, the puya belongs 
to mo Inrge plant family, the Bromeliacese, 
containing nearly 30 genera and more than 
1,400 knawn species, most of them tropical. 
MI but one are nitive to the New World; 
10 live in the United States, 


Pineapple and Spanish Moss Cousins 


Tnured to hardships, the bromeliads flourish 
in sun or-shade: in deserts, on oceansides, in 
swamps ot jungles: on rocks, bark, or palms. 
Airy clouds of bromeliads beard our southern 
forests und dangle from telephone wires with 
ie means of sustenance, 

This great family usually woos unreengnized 
by the nonbotanist, who refery to its spiny- 
leafed members as “enoti."” But, whether he 
recognizes it or nat, the layman sinks his 
eeth into a juicy bromeliad whenever he eats 
Apple, the globetrotting Ananas comosies, 
When he rests on a cushion, he may si 
into another bromeliad, Titlandsia usnepides, 
DisieS Spanish moss. 

“These: (wo represent the extremes—the ter- 
Festtia) pineapple, rooted in earth; ancl the 
epiphytic Spanish moss, a rootless air plant 
Most bromeliads have rots, but in many: 
cies these serve met as the but as props 
or the upright plawt, which ubsorls food 
through its leaves. 

Bromeliads developed their alr-feeding 
habits, it is presumed, when, encountering 
dark, choking jungles, they took to treetops 
fur survival, not as sap-sucking parasites lit 
us self-providers. One tree-lioene specivs, 
dleckmea ponifera, weighs up to 125 pounds. 


A Puya Eaten Like Celery 


After returning from Huakaqui to Cocha- 
bamba, we made a hurried trip to the near-by 
mountain ‘Tunari to collect other puyas, and 
especially the doréa, a hromelisd (Titled sig 
rubella) the heart of which is eaten by the 
natives as we eat celery, 

After crossing the piss at the foot of the 
snoweaps, we reached 14,000 feet. Here the 
snows are frequent but light, ‘The peaks 
above are continuously sheathed jn white. 

Settlements are scarce, cept on a few 
scuttered, privately owned huge ranches. there 
is no human habitation, Though domesti- 
cated Mamas often wander far from habita- 
tipn, they return to their shelters at night 

A person from other lands shivers in th 
high, cool, thin air, while the llama and the 
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Indian are well adjusted. ‘The atmosphere 
is sp clear that the visitor sunburns easily 
The largest ation in mest of these areas 
consists of the strictly Andean puyas or liw- 
growing cacti, which, strangely, are related 
to those found in Argentina and Mexivo, 

Starting our descent, we teached small, 
glittering lake formed hy melting snow. We 
tested the temperature of the amasingly clear 
Water where we saw swiftly darting trout. 

Within a few hits we had gone steadily 
down to Morochita, a town of over a thou 
sand people. All were housed in mud, stone, 
and grass-thatched houses. 

After i itight here we dropped down inte a 
valley 3.000 feet below where a moist and 
more fertile aned greeted us, Here weoesedis 
thrived; flowers, vegetables, and ymins were 
encouraged, This was 5 weleome change from 
the cold para, the name for the higher, bleaker 
parts of the Bolivian plateau, where we slept 
under five cuarse ruglike blankets. 


Descending Ladder of Vegetation 

‘To experience even greater changes in vege- 
tation, we crossed over the Eastern Cordillera 
for a collecting trip down into the tropical 
rain forest area in the deep vallews far below 
Cochabamba to the east. Much of the way 
was slippery for a truck: m1 was dangerous 
to travel without chains on the tires. For 
a sightseer it-would be @ most uncomfortable 
trip, but for a botanist it is paradise. 

Every few hundred feet down from the coli, 
fogey, windy crest brought new plants. ‘The 
trees were higher, the growth denser, the great- 
est change in plint families being from the 
low-growing plaints resembling ihe huekle- 
herries, at the top, to tropical growth below, 

Here, on just one slope of the Eastern Cor- 
dillera, could be seen the whole range of floral 
families covering the coastal area of North 
America, Starting. plants typical of the 
coll States of Maine anel Vermont, ane can 
get cd into Dennsylvanti, Maryland, North 
Carolina, and Florida-type plant life by wege- 
tutional changes within a few hours’ trvel, 

As we approached the Florida temperature 
zone-and subtropical growth, we encountered 
small avalanches, Things began to look dis- 
couraging: each avalanche was lorger than 
the last ine, sel si mean clrizale was falling. 

Just ahead, # recent avalanche had piled 
a mass of rocks, soil, trees, and shrubbery. 14 
feet high, shutting off the only pussible way 
of travel, The road was barely wide enough 
for a truck, and the sheer drop of 2,000 feet 
to our right was not inviting. 


* See “Comels of the Chud=" by W. HL Hodie, 
Nanonat Gronmapme Mansriny, Muy, 1946 
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What to do with the trick? There was no 
turning around. How the driver managed to 
back the truek up the mountain around hairpin 
turn after turn, until we reached a space large 
enough in which to turn around, shall never 
know. Under such dangerous circumstances 
the South American driver seems to be at his 
best. In spite of a terrifying experience, we 
arrived safe in Cochabamba late that night, 


A Thrilling Flight Across High Plains 


For my second experience with Puya ral- 
moadit | few from Cochabamba to La Paz, 
capital of Bolivian, The flight across the high 
plains northwest of Cochabamba was thrilling, 

With letters of introduction Ww Bolivian 
Government officials, 1 was able to arrange a 
trip to the ancient granite mountain called 
Comanche, Since the authorities were inter- 
ested in my suggestion to add more native flora 
such as puyas and cacti to the new botanical 
garden, they save me every assistance, 

For miles as we crossed the desolate puna, 
we traveled due west in the direction of Peru, 
then turned south, In the distance we could 
see the hazy blue of earth's highest steam- 
navigated mountain lake, Titicaes, lying at an 
elevation of 12,500 feet, Here the sum and 
the moon were born, according to Aymara 
legends. 

More than 110 milés long, 30 miles wide 
at its greatest width, and 1,000 feet deep, 
Titicaca is surrounded hy mountains. Within 
ite perimeter are several sizable islands, Coati 
and Titicaca being the most important. The 
water remains 24 cold that a man who cap 
sized from his fragile balsa craft would have 
no chance to swim far before being paralyzed 
(pages 483, 404, 495, 496). 


Cold and Depressing Is the Puna 


Dismal monotony in the vegetation of the 
landscupe greets the eve in this pune area 1 
saw ono tree. Very short yellow-brown ich 
grass covers the ground without the usual 
sparkling green. Sparsely scattered, a few 
bulbous amaryllids seem to survive, although 
they remain undergrounc! most of the year. 

Hete ind there we spotted a few Inw mounds 
of “mosses, which are not mosses but rela- 
tives of our sunflower, These are miniature 
compact shrubs covered with thousands of 
tiny white flowers. ‘They form mounds tighter 
than ordinary messes. hugging the earth to 
keep out of the drying cold winds, 

A saltJined river. (he Dosaguadero, courses 
slowly over the flat land from Titicaca 10 Lake 
Poopd, Tt is a laay, thirsty, shallow river 
that looks os if it had never bad a really good 
drink. Often wide but rarely deep, it looks 
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more like the wet trail of some prehistoric 
ginnt reptile, 

The climate Is just ns cheerless and manet- 
‘onous as the landscape, A constant raw, chill 
wind and meager dung fires in a poorly built 
shelter are hardly conducive to a cheerful 
soul, Undoubtedly this cheerlessness has 
influenced the Aymard Indian's  taciturn 
character (page 480). 

Sources of food and water sre meager, 
Dried roots and manure are used as fuel. 

The lowly Indian who shares these lonely, 
bleak spaces with puyas and Uamas would 
find it diffieult to accept Tower altitudes with 
fertile soil and easy living conditions, 

Everything up here seemed either the driest 
or the longest, the hardest or the coldest, the 
smallest or the loneliest, 

Tt was hard to understand how our Tnidian 
helpers, clad in scanty attire und barefoot, 
could tolerate the culd af this early morning 
as they rode in the back of the track where 
the only windbreak was provided by the 
bodies of their fellows. 

Although warmly clothed in red flannels, 
woolen shirt, heavy suit, extra coat, sweater, 
and a rubber raincoat over all, I was hug- 
ging myself to keep my teeth from chotter- 
ing. And T was up front beside the driver 
with a hot engine to keep my feet warm! 


40 Giant Puyas All in Bloom 


At long last in the distance we saw our 
objective, Comanche. Qut of the vast plain 
extending far beyond vision futted this time- 
hewn granite mountain in splendid isolation, 
covering a square mile amid the miles of bar- 
ren wastness. It appears to be out of place, 
for there iz nothing else Uke it as far as the 
eye can see—and you can see far up there. 

That ancient mountain gradually revealed 
an amazing picture. Grouped here and there 
among the giant granite boulders were nearly 
400 plants of the Puyw raintondit in varying 
sizes, I counted 40 im bloom! 

What a sight! The solitary, ed speci- 
men near Cochabamba had been a thrill 
Now 40 times that! [ was overwhelmed, No 
Indian hand had planted this colony (pages 
464 nd 478), 

How could these mammoths of the plant 
world survive where there was so little squs- 
tenance? No other plant on this mountain. 
with the exception of one: lavely golden 
columnar cactus, Trickocereus berteamémus, 
grew to be over three feet high (page 475). 

Surrounding some af these gald-spined cacti 
were clusters of blue and violet lupine set 
af artistically by the orange-petaled, daisy- 
ike se 


Indiun Jack Climbs the Puyo Beanstalk. Ir Hloams Only Gnee in 150 Years, Then Dies 


Hower specimens tras tury Puy raiMlondé: in the Botiviun And 
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Practical Botanists, Like Sentimental Damsels, Preserve Faded Flowers Between Pages 


that might 
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ination, 1D 
at Harvard, 

Herbarium specimens sre difficult to jire- 
pare, except for the simplest ferns or grasses; 
those of a puya are a real challenge, Never- 
theless, from the first Paya roimondié which 
T visited, Rowers, Hower bracts, leaves; and 
even trunk scrapings were pressed between 
blotters, descriptive notes recorded, and 
photographs made, 


Giant und Pygmy Side by Side 


The photographs are still the most concha- 
sive and valuable proof of our efforts, as 
neither herbarium sheets nor words alone could 
possibly delineate the structure of noble Paya 
roimonaii, My records of the one Huakarjui 
specimen hac to be complete, since the difficul- 
lies and complications of getting to the lange 
colony of them near Comanche might have 
heen inswhmotntable 

In this highland of the clouds one can 
alway's expect extretne contrasts, and in so fir 
as comparison af size of plants is concerned, 
T certainly found the extreme in contrasts, 

Here, only a few feet from the huge puyas, 
1 found the-smallest member of the bromeliad 
family clinging tenaciously to granite boulders, 
Tt was a miniature tillandsin, barely an inch 
high, growing in close mat clusters, I! had 
no soil for its sustenance, fust a bare rock 
for its roots to cling to and only the elements 
in the air for food (page 404). 

Both species of bromeliads, largest and 
smallest, of their iumily, living side by side, 
were here long before the Inca civilization 
started. Like two trila! representatives of 
that empire, the Quechua und Aymari, they 
still bold forth with tenacity. 

‘These two tribes of Indians who people 
ihe Bolivian highlands are distinct in their 
attitudes, Rarely do the two groups inter- 
marry, even to this day. 


Two Tribes of the Bolivian Highlands 


The Aymaré, who lives.on the higher levels, 
seems fo have an utter lack of sense or taste 
for the beautiful or picturesque. His only 
reaction to Nature-seems to be toward the ele- 
ments that cause him) to fear for his persut 
or hie few possessions. 

At Comanche the few Avmaras toiled day 
after day cutting by hund the blocks of gran- 
ite rock used for years to pave the streets 
of La Pax miles away." They were as silent 
and stolid as the rock they hewed. 

These Aymaris predominate in the high 
region of La Pas, Onure, and Potosi. 

The Quechuas are more widely distributed, 
being found in all the Andean countries from 


C., and to the Gray Herbarium 
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Ecuador to Chile, They mre far more ap- 
proachable than the Aymmaris, 

The women are known for their voluminous 
skirts, colorful shawls, and high white hats 
They love their colorful attire as much as co 
the Mexican or Guatemalan Indians. Tt seems 
to compensate for their drab homes and sur- 
tHundings, 

The men work in the field’, mines, or fac- 
tories, but the women have their own fruit 
tind vegelatile market ar cress goods shop, 
Thev carry their entire stock for the day upan 
their backs in colorful shawls. Ata moment's 
notice they can “set up store anywhere, 

Alone, sitting on curt or doorstep, In groups 
in the market or at the railroad station, 
Quechua women are quick t place their goods 
on display; if there are no other buyers 
around, they start selling to one another. 
Their skirts of brilliant coloring, often hand- 
decorated, contain more than three yards of 
heavy hand-woven woolen fabric and form a 
comfortable mass to si upon, whether on the 
ground, curkstone, or market floor (page 472). 

Thete are still thousands of pureblood 
‘Quechuds and Aymaris, but there is no longer 
a pure Quechon or Aymari culture in the 
sense that it existed before the Spaniards 
came. The culture of the present-day Tnelians 
is mixed with that of the white man, ani, 
although the Quechua and Avmari languages 
continue to be spaken, both have borrowed 
many words and some constructions from the 
Spanish, 


Huge Herb Threatened with Extinction 


We leit the land of the puyas and that 
amazing display of phenomenal plant growth 
with deep impressions. Not the least was 
the sad thought that this royal colony of 
puyas would gradually fall victim to the 
whims of a people who, te break the monotony 
of an otherwise colorless night, woulr) thought- 
lessly destroy them, 

This 38-foot puya, living side by side with 
its inch-high tillandsia relative, should be pro- 
fected ly law. A national park, such as those 
in the United States, would give these rate 
Plants.the protection they deserve, 

OF these two extremes, the pygmy tillandsia, 
independent of soil conditions and too insig- 
nificant to be noticed b: rome except A 
bolanist, needs no protection, 

But Puya raimendii is vulnerable in its 
majesty, Before it is too late, we hope that 
something may be done to preserve It. 


*Scc, im the Namtonan Gronuarmic Manaree 
“Bolivin—Tin Roof of the Aviles,” by Henry Albert 
Phillips, March, 1943, “Heart of Aymari Land,” by 
Stewart EL MeMillin, Fehtuary, 1927. 
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New National Geographic South America Map 
Shows a Continent Coming of Age 


HEN om Fizarro was: faced 
with imutir his southward expe+ 
ditiom to find the Incits in the Joh 


century, he drew a line in the sand from 
east to West. 

Pointing to the Tine, the conquistador said: 
“On this side are toil, hunger, mukedness, 
drenching rains and. storm, desertion and 
death; on the other side, ease and pleasure, 
There lies Peru with its riches: here, Panama 
in its poverty. Let each man choose bis own 
‘or my part, [ go to the south.” 
outh America is finding itself heir 
fo riches Pizarro never suspected, notably 
mountains ef iron and subterranean lakes 
of oil. 

To provide a timely picture of the vast 
southern half of our hemisphere. the National 
Geographic Society has prepared the new 10- 
color map, “South America,” issued as 
supplement to this Oetoher cumber of [ts 
Natioxan Grocuarmc Magarine, More 
than 1,930,000 copies have been printed to 
i world-wide membership.* 
a continent coming of age, 
Red stars indicating airports spangle even the 
deep interior, New towns linked to the out- 
side by air have sprouted in the heart of the 
coutinert in dreas only o few years ago a3 
little known as any on earth outside of Ant- 
arction, 

Venezuela bristles with oll-well symbols, 
and now the life fluid of the machine age 
paurs also from fields in Argentina, Peru, and 
half a dozen other countries. 


“Newly Delivered Mother” Yields Iron 


Seeking new sources of iron to-supplement 
dwindling deposits at home, United States 
Steel Corporation men struck it rich in Vene: 
mela Sorte 30 miles south of Cindad Boli- 
var they found a mile-wi LL -mile-Tons 
mountain named La Pa: (Newly De- 
liveted Mother”), More than half of it 
turned out te be solid irom ore, Ia. Parida, 
renamed Cerro Bolivar, rivals immense re 
sources of iron already known in Brazil. 

From the huge Urucum manganese deposits 
near Corumba in southwestern Mato Grosso, 
Brasil, the same company expects to get an 
ennui 100,000 tons of this vital steelmaking 
mineral, Other linge manganese sources have 
been found on the Amapari River in Brazil's 
newly created Territory of Amapa. 

As industries develop in South America, the 
ald patter of Life is changing. At the biz 
Uv. wilt Volta Redonda steel plant in the 
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Brazilian State of Rio de Janeiro, one initial 
problem was the employees’ habit of blithely 
departing for a three-day fiesta, leaving fur- 
ares (9 cool. 

Despite the grawth of industry, much af the 
continent ts still im the pioneering stage. South 
America. contains only 14.7 persons to the 
Square mile, compired with 195.3 for Rurope, 
77 for Asin, 21.3 for North America, 15.1 for 
Africa, and 2.6 for Australia, 


Pioneerimt in Reverse 

Tn the United States, when people began 
to find out about theit country, they started 
on foot or with canoe or horse and gradually 
worked up to the airplane. South Americans 
reverse the process, When Bravilians recently 
mapped their nation, they started with an 
uetial survey, followed it up with automobiles, 
and finally. in isolated spots. with oxcarts ated 
dugout canoes, 

The 1950 picture reflects the enormats in- 
crease in geographic knowledge brought about 
by the extensive governmental, military, and 
private surveying that resulted from World 
War Il and the search for new sources of 
petroleum by oil companies, 

Foutth in the National Geographie’s past- 
war continent series, the new South America 
mip contains more changes in physical de- 
tails than any of the others, including 2 s 
Even the dense, silent jungies have been yield- 
ing the secrets of their geography to men 
Tiding the mighty rivers or flying above with 
cameras clicking. 

On the pew map the veinlike pattern of the 
Amazon, which dri an area bearly as large 
as the United States, is greatly changed. 
Courses of major rivers such as the Ningu, 
Tspajis, and Madre de Dies ure so altered 
in the light of this new information that they 
are hardly recognizable 

So barbarous are some of these junvle lands 
that when U.S, Air Force mapping planes 
dipped low, savage Indians launched futile 
spears and arrows at them. 

Poisoned spears greeted men exploring for 

* Members may obtuln acditinnal couples of the new 
map of South America (and of all standard maps pub 
lished by The Sncitty) by writing to the Natianul 
Ciwegraphic Society, Washington 6, D.C. Prices, in 
United States and Possessions. $0¢ each an paper: $1 
om Hien; Index, 2¢, Outside United Stater und Pox 
sessions, 75¢.00 paper; $1.25 on linen; Inden: 20% All 
momitiatice: payable in U5 finds Postage proepuirt 

+ Previous maps of continents in this postwar series 
weet: Ainca and the Amibian Peninsula, March, 15 
Europe wd the Near East, June, 19992 and Awstralia, 
March, 1938 All are still ohtminulte 
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petrofewts around Shell Mera in Eeusdor, 
These were the calling cards of primitive, 
much-feared Indians known as awees, which 
“means “enemy or “rebellious.” 

Tn contrast with the wild hinterland stand a 
few large cities of long and proud lineage. 
‘What is the third biggest city in the Americas? 
‘The answer is Huenos Aires, capital of Argen- 
tina. With 3,000,371 inhabitants, it ranks 
behind New York and Chicago and nlitad 
of Philadelphia. 

Though smaller than North America, the 
neighbor continent t immense. The world's 
fourth largest land mass, it would stretch from 
the Panama Canal to Thule in northern Green- 
lund. Ite ‘width, from Punta Parinas, Pent, 
‘to Jofio Pessoa, Brazil, is 17 percent greater 
than the maximum width of the United States, 

All this tremendous area is shown on a 28- 
hy-39!4-inch sheet at a scale of 126.3 miles 
tothe inch, Vor the first time South Ameri 
is mapped on the National Geographic's 
Chamberlin Trimetric Projection, which gives 
the truest over-all picture of the continent.* 

The map shows both old and new—pre-C. 
lumbian ruins and oil pipe lines, macs and rail- 
ways esisting and under construction, 

Far down in Chilean Tierra. del Figo ca 
pipe line commects the new port of Caleta 
Clarencla with a newly found petroleum field 
near Cerra Manantiales which Chile hopes 
will make it self-sufficient in this important 
product, A new pipe line in southern Bolivia 
from the fields at Camiri is pouring out about 
70 percent of that country's domestic require- 
ments, 

In Brazil's mineral-rich State of Goids a 
road is being pushed north from the railhead 
at Anapolis to help open its treasuretrove of 
nickel, quarte crystals, and diamonds and to 
ail the influx of farmers, 


Highway of the Hemisphere 

A heavy red Tine on the map, with seme sec- 
tions marked “Under Construction,” shows 
progress on the great Man American Hizhwa 
system. Most ambitious road project in his 
tory, the highway will seme day stretch from 
Fairbanks, Alaska, 10 Patagonia, 

South American branches take the traveler 
through Venezuela and Colombia and on to 
Ecuasior, where he can straddle the Equator, 
stand with a foot in cach hemisphere, and 
shiver in an overcoat because of the altitude. 

Down through Pert runs the part called 
ihe Franklin D, Roosevelt Highway. At Lima 
the motorist-adventurer ¢an branch off and 
cross the main range of the Andes at 15,889 
feet. Inne other place in the world can one 
drive a passenger car to such an altitude. 
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OF the (1,942 names on the tap, most are 
Spanish or Portuguese. Others are Indian, 
such as Lianquihue and Titicaca, 

Anglo-Sixan voyagers atound the Hom 
have left place names on that stormy foule. 
Staten Island, Lennox Island, and Nassau 
Bay might well make the reader think of New 
York City and vicinity. Londonderry Island 
and Cornish Bay could easily be part of the 
British Isles, But these places, spelled in the 
Spanish manner, are found on the southern- 
most tip of South America, along with such 
olber jncongry as Bahia Cook and Isto 
Dgaes de York, 

AIL of the place names in Brazil liye beet 
recently revised in accordance with the offi- 
cially adopted simplified spelling of the Portu- 
guese language there, and these appear on the 
National Geogtaphic map for the frst time. 
Brazil has also launched a nutionwide pro- 
gram which will ligely eliminate duplication 
of names. Many have heen shortened, too. 
For instance, Vitdrin do: Alto’ Parnaiha is, nov 
simply Alte Parnaibit. 

One of the newest towns anywhere appears 
onthe South America map, Near Argentina’s 
Ushuaia, southernmost town in the world, Bam 
presa Borsari mushroomed almost overnight. 
Here live several hunelred Italian colonists 
brought over in 1948 to further the Argentine 
project of making Ushuaia into a naval base 
amd Yourist port. 


Towns Wiped frouy Map by Meusles 


Among the deletions are many towns and 
villages in the. Madre de Dinos and Loreto 
Departments ef Peru. Most maps still show 
these towns, but their inhabitants have virtu- 
ally disappeared in the wake of 9 deadly epi- 
demic of measles, Those who survived moved 
out of the area or settled im such’ places as 
Pinquen, which now appears on the mup. 

‘The new map has ten interesting and im- 
Portint insets. One gives a close-up of the 
‘anama Canal, Another shows the position 
of South America in the Western World. A 
third emphasizes the continent's physical genu- 
raphy, from low greem jungles to 
Andean heights: blie stars mark sources of 
major rivers. Seven of these insets show 
island groups belonging to South American 
countries but Iving beyond the map’s borders, 
2 fascinating description of how tna 
at a giaphic explanation of this and 
projoctings ised hy cartogmapbers, see The Ni 
Goueraphic Society publication, Phe Nownd Kui 
Flat Paper, by Wellman Chamberlin, The new 
Hom-is Wlustrated with 117 drawings by (hare 
Riduifond, photoraphs, and mags. Caples may be ob- 
tained from the National Geacraphic Soclety, Wash- 


ington 6, 1. C. upon remittance of 75 cents each 
in US. finds 


Strife-torn Indochina 


By W. Ronert Moore 
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French street cafes, and the e purtew hail 
been lifted on traffic between Saigon and the 
adjacent Chinese towr of (holon (page 508), 
Cholon’s night cluls and casinos again were 
husy: 

Alone rowds and at railway bridges high 
watehtowers had been built to guard against 
marauders, Prize targets for the guerrillas 
were the military conyoys moving between 
towns. 

“What part of 
what Viet Minh 
and Hanoi. 

“It all depends upon the time; much of the 


country is Viet Nam and. 
1 asked im Saigon, Dalat, 


was the 
Troops 
pockets of resista 
© been able to 


out many 
that Viet Nam police 
control, Rebel forces 


W south Viet Nam (formerly Cochin 
t) and the broad Red (Rouge) River 
sin the north, Crops naw can be phinted 
l harvested to feed Viet Nam‘’s 22,000,000 


digon T flow to Dalat, resort hill 
fown 150 air miles to the northeast. Homies 
sprawl in the midst of pine woods beside a 


a, Key to Southeast Asia, Is a Vital War Front, 


intervene in Korea. be similarly dicecied the accelerating 
ur war in) 

od th be the stake oe 

by Meseaw-trained Ho Chl Sllnh 

ighting centered In Viet Num {meaning “Peny 

Cambodia and Lacs, other partners in the union, were relatively. pw 


Like Korea, It Borders Red China 


Burma, Thailapd, and the M: 
the protecting power, eld Indo- 
sailed “comitinlen aed $anbies 
ple of the South”), hime of 


lake at nearly 5,000 feet elevation. Bao Dai 
spends much of his time here, rather than in 
steamy Saigon, provisional capital of Viet 
Nam. 


Big Game in the Hills 


In the hills roundabout Banmethuot, 50 
jeep miles away, Bao Dai and his guests often 
go tiger hunting. Tigers have been unusually 
plentiful in the région of late, In the hills 
uninhabited save for a few villages of prim 
tive Moj tribesmen, hunters find wild cattle, 
elephants, and other bie game. 

Today it is not possible to drive an auto. 
mobile the length of the old Mandarin Road 
(Route Coloniale No. 1) from Saigon to the 
China border as T did 20 years ago.* Con- 
T missed revisiting the coast towns 
and spectacular land- and sea-scapes where 
the mountains crowd down to the coast. 

Nor is it easy to get to Hud, old capital of 
Annam. Here, until war swept them away, 
survived the ancient court customs and. cos- 
tumes patterned after these that once existed 
in Imperial China, 

*Scee “Alone the (Md Mandarin Road of Indo- 


China.” by W. Robert Moore, Natrowak Grounapuite 
MaAuaaine. August, 1931 
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Seeing the Earth from 80 Miles Up 


By Crype T. 


star «bell soared high over the sun- 

drenched desert. They signaled that 
in just two minutes.another V-2 rocket would 
go rowing sky from White Sands Prov- 
ing Ground, New Mexico, 

Soldiers and sctentists alrendy had taken 
shelter in the massive concrete blockhouse 
from which the rockets are fired by remote 
control (peyge 

Nerves were tense, for on this flight we 
were sending aloft a camera which it was 
hoped would photograph the earth from more 
than 80 milés up. 

“XS minus one," announced a voice from 
o lowd-speaker, meaning one minute to go, 
Then it started counting secon “Twenty. 
ninetoen . . . twelve... seven... three, 
two, one, fine!” 

A brilliant whitish-orange fame burst from 
the rockets tail (page 516). With a thun- 
dering roar it started to rise, almost imper- 
ceptibly at first, then gathering tremendous 
speci). 


A WABNING siren screamed and a ted 


Out af Sight in 30 Seconds 


Tn less than 30 seconds the Y-2 was prac- 
tically out of sight of the naked eve. Riding 
with it, besides our cameri, weee instruments 
to make rapid measurements Of cosmic rays, 
the earth's magnetism, temperature, atmnas- 
pherie pressure, and other things during the 
brief two or three minutes that the rocket 
would spend in the little-known reaches of 
the upper air.” 

Trailing invisibly behind the rising rocket 
was a stream of telemeter signals radioed 
buck automatically by the instriments, velling 
what they were finding up there aloft, ‘These 
signals, recorded on the ground, would pro- 
vide ulmost the only record of the results of 
the fight, since most of the instruments would 
he smashed when the rocket crashed in the 
desert a few minutes Later, 

Designed by the Germans os a terror 
weapan, the V-2's traveled faster than sound 
and gave nowarning of their approach. ‘They 
caused heavy damage and many casualties 
in und near both London and Antwerp in 
1044-45, 

Actually, however, the V-2's have been far 
more valuable in exploring the upper atmos- 
phere in this country than they were as 
weapons of war for the Germans, Reese 
SO miiny skilled engineers were diverted from 
other projects to work an the V-2, its develop- 
ment handicapped Germany's war potential 


sn 


Hotipay 


more then the rockets’ destruction interrupted 
the war effort uf the Allies 

Tn 1945 the United States Army captured 
100-V-2's and brought them to White Sunds_ 
Since then they have helped gather much use 
ful knowledge of the almost unexplored ocean 
of air that extends more than 300 miles above 
the earth's surface. 

‘One of the most spectacular results of the 
flights has been high-altitude photegraphs 
of the carth taken from heights no camera 
ever had reached before. 


Photographs Show Earth's Curvature 


Within 15 minutes after our camera soured 
aloft on the V-2, 4 search plane had located 
the trumpled remains of the rocket in the 
desert and then returned to guide the re- 
covery purty to the spot. The camera was 
wrecked. but the film, protected by a heavy 
steel cassette, was unharmed despite crashing 
into the ground at a greed of 500 feet per 
serpnd (pages 518-520, 527). 

A truly dramatic spectacle unfolded when 
the film was developed. The camera had 
taken photographs every one and a half 
sccunds from the moment of take-off yp to 
an altitude of 83 miles, then back down again 
to about 40 miles above the earth, 

(On these photographs we saw what 4 pas- 
Senger on a V-2 would see if he could stay 
alive on the zooming ride up to that height 
and back again, and how our earth weuld look 
to visitors from another planet coming in on 
a space ship, 

Curvature of the earth was plainly visible 
on the horizon of these tremendous pasiwnamas. 
(Great mountain ranges, Jong river courses 
itod broad plains were mere details in the 
breath-tuking sweep of the pictures, Single 
views covered more than 100,000 square miles. 

The highest of these photographs were made 
from altitudes six times us high as the 13.71- 
mile ceiling of the National Geographic So- 
citiy-Army Air Corps stratosphere balloon 


Might in 1955.4 

+ Army. Navy, and Air Force, and many universitiveg 
and industrial Girms participated iy the V=2 research 
program, The author is a. member of the stsff of thoy 
Applind Physics Laboratory of the Julim Hopkins 
University, which took port. uncer « Navy conirset 

FSee it the Nationa Geodmapinie Macau: 
“Mun's Farthest Aloft,” January, 18h, and "Sciem, 
tite Revults uf the Worid. Rucord Stratosphere Flight,” 
May, 1936, with phstographle supplement showing 
the Iafera| curvature of the eurth us photozraphed 
from 72395 fret. Both urticles are by Capt. Albert W, 
Stevens, 
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The rocket penetrated far above the strtito- 
sphere, into the lower layers of the rarefied 
jonasphere, where long-range radio signals are 
reflected back to earth, where meteors are 
setn, and where the aurora borealis fates. 
This is on the border of outer space itself, 
for the air here is so thin that it is almost a 
vacuum. Ln fact, 93 percent of the earth's 
atmosphere is left behind after a rocket passes 
cn altitude of only about 14 miles. 

Composite photographs made from several 
of the high-altitude pictures; placed side by 
side, include nearly a million square miles, 
the area of Mexico and Texas combined (pages 
$24-825). Only three or four such composites 
would cover the entire United States, anil 
nine of ten would include all of North Amer- 
ica. To do this, however, we should have to 
send up rockets from varius locations. 

Seouting with Guided Missiles 

Results of these tests now gre pointing to 
a time when cameras may be mounted on 
guided missiles for scoutlhg enemy territory 
in war, mapping inaccessible regions of the 
earth in peacetime, and even photographing 
cloud formations, storm fronts, and overcast 
areas over an entire continent in a few. hours, 
which would be of great benefit to weather 
forecasters, 

Amazingly small details can be picked out 
‘on these pictures despite the heights from 
which they are taken, though the nature of 
such details is a military secret. [1 can be 
said, however, that even from 100 tiles aloft 
a good camera, equipped with « telephoto lens 
and mounted on a steady-flying missile. probe 
ably could detect troop mavements. 

Cameras mounted on guided missiles might 
he shat out over enemy territory and brought 
hack with a photographit record of troop con- 
centrations, fortifications, and airfields. 

Tf the missile were equipped with television, 
it could send back a running report of what 
the camera “saw” as it flew. In such 2 cuse 
the missile could be sent out twice as far on 
the same amount of fuel, and there would 
still be a record of what it photographed, 
even if it did not retum, 

Camouflage would hide litle from such an 
all-seeing Aying eve if the pictures were taken 
in color, for the varying wave lengths of light 
recorded by color film penetrate almost any 
kind of artificial concealment.* 

Aerial mapping of country diffieult to pene- 
trate on foot, such as rugged mountain areas, 
jungle, desert, or swampy territory, ot the 


*See “How We Ficht with Phatoqraphe” by F. 
Rorrows Colton, Navrowat Goonuarsiic MyCAINi, 
September, Wa. 
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interior of the Antarctic Continent, might also 
be done with cameras carried by guided tmis- 
siles, In fact, the entire land area of the 
globe tight be mapped in this way. 

For wartime reconnaissance, missiles prob- 
ably would be flown high, 30 that the enemy 
would not even imow of their presence, though 
in any case their supersonic speed would make 
in difficult to detect them with radar and 
almost impessible to shoot them down, 

All this, of course, lies in the future. 


‘Useful in Weather Forecasting 


Alteady, however, the pictures have proved 
wseful to the U.S. Weather Bureau, With 
the aid of the photographs, weathermen. for 
the first time have been able to look down 
from above on cloud formations over great 
ateas of country and confirm. seme theories 
about clouds which never could be checked 
as well before. 

The pictures show how curmulus ¢louds form 
where “bubbles of warm air rise above heated 
ground areas, cartying up molsture that con- 
denses in the colder regis above. Around 
these warm air bubbles, where cooler air is 
sinking, no clouds appear, Clouds that form 
above the rising bubbles often make striking 
cellular ot honeyeomb patterns (page 522). 

How clouds ate related to Uy topegraphy 
of {he ground below also is revealed by the 
pictures, During the daytime clouds are must 
frequent over mountaintops and hich plateaus, 
where warm air moving up the slopes has 
carried moisture aloft to condense; but over 
valleys and low-lying areas clouds form. Jess 
often, 

Cloud “streets,” long lines of vapor with 
gaps botwern, sometimes fairly straight but 
occasionally curved, show in the photographs. 
‘These are dependent on the winds and tem- 
peratures aloft, and perhaps also um the con- 
tours of the earth below, though in just what 
way is not yet keown, 

To make the best forecasts, weathermen 
need to know what conditions prevail ar sun 
given moment over a wide area, If guided 
missiles carrying cameras could be sent out 
criss-cross over the entire continent of North 
America every day, photographing in a few 
hours all the clwwd banks. storm fronts, and 
overcasts, weather forecasts could by made 
more accurately than cow. 


How Cameras Aid Cosmic-ray Study 

Another use for the es of the earth 
taken from the V-2's is in deterny 
rocket's orientation in space—that is, 
end is up,” wt any given instant. We need 
to know this in order to tell from what direr- 
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Seeing the Earth from 80 Miles Up 


tion come the heaviest bombardments of cos- 
mic rays from outer space that strike the 
rocket during its flight. This is one clue to 
their origin, perhaps in the sun or the more 
distunt stars. 

‘These rays are electrically charged particles 
constantly raining down upon the earth with 
tremendous energy, They are more powerful 
even thin the tays yenerater! in the atamic 
bomb and ilash through the humin body from 
10 to 20 times 4 second, though without any 
known effect. 

Geiger counters in the rockets register the 
numbers of rays coming in from various direc- 
tions at each second of the flight, For ex- 
ample, they may Show more rays entering 
through the nose than through the sides at 
one second past eight; but unless we know 
which way the nose was pointing at that 
moment, we cannot tell from what direction: 
this heavy bombardment wus coming. 

After climbing (9 about 25 miles, the V-2 
begins to wobble, spit, and tumble, sa that 
ite nose keeps pointing in different directions, 
But by measuring angles in the pictures taken 
on the flight, each of which is timed, it is 
possible to tell how. the rocket was sriented 
at any given instant, If the picture token 
at one secondl past eight shows that the rocket 
was moving tail déwnward, we know the nose 
was pointing upward. If more cosmic ray: 
were coming into the nose than from ot 
directions at that moment, then we know this 
heavy bombardment was arriving from di- 
rectly overhexd. 

Rockets at White Sands are launched almost 
vertically upward, to insure that they will 
reach the greatest possible altitude. An autos 
matic pilot is set before firing to keep them 
on course, but they eatinet be controlled after 
they get into the air. Fuel can be cut off by 
radio, however, if it appears the rocket is 
veering so that it may fall in inhabited 
country. 


V2 Record Meight Ts 116 Miles 


Highest altitude reached so far by a V-2 
is Llo miles, One Wac Corporal rocket, de- 
veloped in this country, attained a height of 
250 miles with the aid of a V-2. Tt was 
carried up to about 20 miles on the V-2, then 
fired from there, and the extra push of the 
larger rocket added to the Wac Corporal’s 
‘own power carried it to this recard altitude. 

No canteras were sent up on this wht, 
since all available weight was devoted to fuel 
and instruments and there would have been 
«mull chance of recovering anything after a 
fall from so great a height. 

Some of owr high-altitude photographs of 
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the earth were made from the Acrobee rocket,* 
Less complicated and cheaper to build than 
the V-2. it hus reached heights of 78 miles 
aod will be used to earry on upper-air research 
after the supply of V-2's has been exhausted, 

Both the V-2 andl Aerober have gained in- 
formation about the high upper atmosphere 
that was impossible to obtain in any other 
way. The flights have measured the original 
cosmic-ray particles that come in from outer 
space before they plunge down into the earth's 
atmosphere, Except fora few balloon flights, 
it was possible previously to study only the 
less-powerful secondary rays created when 
the original rays strike and disrupt atoms 
of air. 

Ultraviolet rays from the sun have been 
measured which never penetrate ta the earth's 
surface, sineé they ore absorbed by a layer 
of ozane that blankets the globe between 20 
and 30 miles up, 


Vacuum at 80 Miles Up 


At about 80 miles high, the rockets reveal, 
the atmospheric pressiire is as little as one ten- 
millionth of that at the earth's surface, which 
inenns that the air at that height is so rarefied. 
that it is actually a high vacuum. 

Striking changes in heat and cold were 
ineasured ns the rockets climbed, Over White 
Sands the temperature drops steadily to about 
—63° F. from the surface up to 10 miles, 
aod fluctuates slightly for another 10 mile. 
From 20 to 30 miles the temperature is about 
65° F.; it falls ance more to. —150° F, at 
wbaut $0 miles. and at 73 nviles climbs again 
fo 212° F., the sea-level boiling point of 
waiter, 

All this Information is sent back to the 
ground by automatic telemetering systems. 
Temperature, for example, is measured by a 
thermocouple, made of two different metals 
welded together, The two metals react Ww 
femperature changes and, in so doing, gener- 
ate a small electric current the strength of 
which 1 proportional to the temperature, 
‘ing.current is converted into a radio 
Signal which varies in strength im the same 
way, recording on the ground the changes in 
heat ant cold aloft. 

Corn seeds and fruit flies have been sent 
up more than $5 miles on some rockets in 
an effort to discover whether the powerful 
bombardment of cosmic rays at such altitudes 
would cause mutitions or hereditary changes 
in future generations of the plants and 


* The Acrobee was developed for the Navy by the 
Douglas Aitcraft Compony acu] (he Aerojet Engineer. 
ine Corporation, under the technical supervision of 
the Applied Physics Laboratary. 
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SS ae Prt insects, but the results have not 
J? ee yet been determined. 

Pufts and trails of smoke 
bave been released from rockets 
to Jearn the. direction of the 
wind at various heights. 

Sumples o! alt various al- 
titles haye been captured in 
steel bottles strang enowsh to 


samples lispro’ 
lief that helium and hydroven, 
being lighter than oxygen and 
nitrogen, walt rise higher in 
the earth's atmosphere and con- 
centrate at the upper levels 
The bottles’ contents showed 
that the proportions of these 
four gases in the air is no dif- 
ferent up te 45 miles aloft than 
at sea jevel. 


Lonely Desert Scene of 
Rocket Tests 


White Sands Proving Ground 
in south-central New Mex- 
ico in the Tulorosa Basin, be- 
tween the San Andres and Sac- 
ramento Mountain ranges 
about 50 miles north of El 
Paso, Texas, Ths name is de- 
rived from the White Sands 
National Monument, which is 
located) within the proving- 
groune) ores, * 

The site, chosen after a sur 
vey of the entire United States 
flat, timberless, and sparsely 
populated, making it Weal fe 
the firing of long-range rockets 
Cloudle: prevail about 85 
percent of the time, so that 
ck an be followed through: 
out their flights by telescopes 
and cameras. 

Army Ordnance is in charge 
of the proving ground, although 
units of all the armed services 
ace stationed the s well as 
civilian ists representing 
many I concerns and 
universit 
mbly and launching of 
2's at Whi inds is a 
complicated, exacting pr 
performed by the General 
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One Rocket's Impact Dug a Crater 30 Peer Deep 


Le 


Falling in one picer, the mite struck th 
than 1,000 feet per second, and the remuina o 
Mont W-2's are blown apart jn ile air at abeiut 

at the war head and main body. full separately with much feu ; LI, Natiox 
(mage 32a) \GrorEApMIc MauAgren, August, 1985 
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start the final checkout of the delicate in transmit back t 
truments installed in the rockets war bead on the fight (pa 
ind) rmmin (page 515). 

T befnre fri 
tons vol and Hquid oxygen are 
fuel tanks, An arm 
n hand to enforce the stri 
vhile this dangerous w 
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and diseonnecting the cables that contrat 
operation of the rocket before take-off, 

Then the V-2 is on its own. As the pumps 
spray fuel with full force into the fuming 
combustion chamber, hot gases pour out of 
the tail with a thrust of 25 tans, sending the 
cee xoorming aloft with an &timated 500- 
000 horsepower (page 516)- 

‘The beckwart ee of the racket engine 
Hives it maximum acceleration of 180 feet per 
second per second, which means that in each 
second of its flight it travels 180 feet per 
second faster than tn the previous second. 

This is only five or six times the force of 
pravity, less than the “G" force ¢xerted on 
many w jet-plune pilot pulling out of a dive, 
A passenger, therefore, might ride a V-2 on 
its upward tight without harm from accele- 
ration. Hut he would need an oxygen supply, 
a pressurized compartment of suit, protection 
from heat generated by the rocket's speed 
and from beth the beat and ultraviolet rays 
from the sun at high altitudes, and he would 
have to get out somehow before the rocket 
crashed. 

In barely 63 swvends, when the rocket has 
reached a height of about 20 miles, its fuel is 
consumed, and it climbs the rest of the way 
to the top of its flight Ly momentum, 


Automatic Pilot Stecrs Rocket 


So slow is the rocket’s tnke-aff that its 
steering vanes on the tips of the tail fins do 
not operate effectively at first, anil it fs kept 
stable by special carbon wines projecting into 
the stream of the exhuast. When the fuel is 
consumed, the other vanes take over, holding 
the V-2 on its preset course as Jong as the 
air is thick enough to give them something 
to push against. 

Both sets of vanes are controlled by the 
automatic pilot. In the rarefied upper air 
the vanes no longer provide control and the 
rocket wobbles and spins as it files 

Rudlar sets follow the rocket’s Right to help 
locate the point where it crashes in the desert 
Motion pictures. alse are mate of the rocket in 
the air with the time, elevation, and azimuth, 
or directional, bearing recorded on each frame 
of the film, from which can be determined 
the V-2's speed, altitude, ann position in 
spate at amy instant of its Might (page $17)_ 

About 40 miles above the earth, the 
rocket’s downward course, the war head, qon- 
taining most of the scientific apparatus, Is 
automatically blown off. The main boty 
then tumbles end over end, which slows down 
its fall considerably, so that instraments in= 
stalled in it have a much better chance of 
surviving the impact with the ground, 
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Hi the war head were left in place, the 
rocket would plunge down nose first and 
strike at a speed of more than 3,000 feet per 
second (page 526). 


Exposure 1500 of a Second 


Gir cameras are usually installed in the 
main body of the rocket, pointing out through 
the side (page $17), Though they are-almost 
always broken up in the final crash, the film 
is unharmed, and it is much cheaper to build 
A new camera for each Hight than to make 
one strong enough to survive an indefinite 
number of impacts at speeds of abaut 300 
feet per secon] (page $20), 

Several types of cameras were used on the 
V-2 fights An exposure time of 1/500 of a 
second at f23.0 was fast enough tw eompen- 
saté for the rockets motion. Eastman Aero- 
griphic infrared film with an §9A filter proved 
to be the best film-fitter combination, 

Pictures in color also were taken, but were 
Tot ton successful from altitudes above 30,000 
feet. since color film penetrates haze little 
hotter than (he hurian-eye. Generally speak- 
ing, rolor film is most effective for photo- 

phic tecontiassance below 20,000 feet, and 
red for higher altitudes. 

Though net a true guided missile itself, 
since its course cannot be controlled after 
uike-off, the V-2 rocket was a forerunner of 
these new types of weapons that promise to 
revolutionize modern war, Some af the new. 
knowledge of the upper air gained by the V-2 
fights is proving useful in the design and 
development of guided tmiissth 


Types of Guided Missiles 


A tre guided missile is a projectile that 
can be steered to a target by remote enntrol, 
or thut seeks owt the target after it ts fired, 
changing its course tadically if necessary. 

Such missiles may be nsed eventually by 
planes agninst hostile planes, enemy missiles, 
or ground targets. They also may be fired 
from the ground against fast jet-powered 
enemy aircraft or missiles, or at long range 
Against ground targets in enemy territory," 
Rockets, which are not guided missiles, have 
seen action as weapons in Korea as well as 
in World War 11. 

People working with rockets often are psked 
when one will be sent to the moon, ‘The 
answer is that it probably could be done 
today, if we fell like spending the millions 
of dollars that such an exploit would cost. 


*See, in. the Nettowat Grocesritic Maoazrer: 
“Flying in the ‘Wlowtorch’ Era” by Frederick G. Vos 
hureh, September. 1970) and “Air Power lor Peucu,” 
by General HAL Arnold, Febriary, 1944, 
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Men Against the Hurricane 


By Anprew H. Brown 


WAS what the fying hurricane hunters 


T= a “hairy hop." 
U.S. Navy plane “Five Uncle 34° 


Staggered through 2 savage whirl of wind, 
cloud, and rain, The speeding aircraft bucked 
the bigeest, toughest, and most ruthless’ of 
storms, the black-browed hurricane. 

A sant 300 feet beneath that dark-lilie 
Privateer of Patrol Squadron 23, 160-mile-an- 
hour winds of a hurricane ripped the Gulf 
of Mexico tw shreds of foam. Torrential rain 
rasped against the plane's windshield. 

The wings waved wildly, Rivets strained 
as severe turbulence racked the thin-skinned 
craft. Pilot and copilot both wrestled with 
ihe controls, struggling ta-hold the plane level, 
Surely the “eve” of the spinning storm couldn't 
be faraway now! (The eye is the nearty calm 
vorter of the hurricane taward which its great 
winds converge: pages 543, 548.) 


Punching the Plurricane’s “Eye” 


Suddenly and gratefully the Privateer 
mushed into nearly still air, The blagk and 
stormy weather dropper behind, cut of sharp 
asa wall. The eve, ot last!) Clouds “were 
high, thin, and whitish, The orange sun was 
a baleful, sickly orb. 

Here the fying was smooth and good. 
Everybody relaxed, ‘There was event tne for 
a quick cup of voice while the aerologist ful- 
filled the main purpose of the fight—reporting 
hy tadio the Incation and intensity of the 
hurricane. 

The quiet eve was only about 20 miles in 
diameter, so respite was brief before the swift- 
moving plane angled cautiously out of the 
calm core. ‘Then it barreled back through 
the wicked weather to safety and home base. 

Few. peace! ime assignments of our Navy and 
Air Force air crews match the haeard—and 
the usefulness—of flying into the wildest and 
most, destructive of all storms, the bowling 
hurricane that ravages the Spanish Main, 
Reports sent back from these airborne weather 
stations are crucial in preparing warnings. to. 
gird against the great storm's blows. 


Hurricune Ts Bully and Blowhard 
A hurricane is o broising bully that will 
knock down anything it can, It kills and 
rushes Indiseriminutely, The mame “hurri- 
cane” apparently derives from the Cari) In- 
dians! Auracan (“big wind") or ffweraken, god 

of stormy weather to Guatemala Indians. 
People are prone to think an atom bem 
explosiin the most tremendots display of 
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power keown to man. Yet, as one weatherman 
fat it, “The atom bomb to a hurricane would 
be just Tike a flea to an elephynt.” 

‘The Inte Dr. W_ J. Humphreys, veteran of 
the United) States Weather Bureau, studied 
the physical force built up by tropical evelones. 
His conclusions “A. fall-fledger hurricane 
peterates more energy than 1,000 atom bombs 
exploding simultaneously.” 

A hurricane can lift two billion tons of water 
aday (in the form of water vapor) and dump 
the whole enormeus lout os rain within 24 
how Two such storms, each lasting ten 
days, could fill the entire basin of 1 5-mihe 
long Like Mead, the huge ‘beservoir behind 
Hoover Dam. 

Nature on the rempage is nowhere more 
impressive—and frightening—than on hurri- 
canedlashed seas. Capt, Irving Johnson, 
Nationat Grooraruic contributor, weathered 
and briefly described a hurricane experiented 
ina facing sloop in mid-Acluntic, 

“We were shaken sround like beads in a 
rattle,” he related, “Calking spewed out at 
the deck planking as great seas wrenched the 
hull The storm drove the vessel, running 
under bare poles, at an unbelievable speed of 
1624 knots (12 mph) by the loz!” 

On land, one hurricane last year doubled 
steel highway signs as you might bend a strip 
of soft lead (page $42). It beheaded park- 
ing meters os easily as a small boy Jops 
daisies witha stick, A stetl radio tower, 196 
feet tall, toppled before its weight of wind. 


More Dreaded than Spanish Fleet 
At the outhre: 


the Spanish-American 
War President V m McKinley called in 
James Wilson, his Secretary of Agriculture. 
(The U.S. Weather Bureau, today part of 
the Department of Commerce, at that time 
operated ander the Department of Agricul 
ture.) 

The President said: “Wilson, 1 am more 
afraid of a West Indian he 
of the entire Spanish Nu ‘The present 
West [ne weather service, Inter greatly 
expanded, was soon started a3 4 war measure. 

Grandmother of all modern hurricanes wak 
the New Enulund storm of September 21, 
1938, that swept up out of the south to maul 
Vankeeland_ 

‘This gusty tramp from the Tropics picked” 
4,000,000 hushels of apples in 24 hours. Tt 
ripped through New England forests like a 
colossal electric shaver, clipping off ond cdam- 
aging a quarter of a billion trees, including 


Dean of Hurricane Forecasters, Grady Norton Has Lived w 


He stands high the Mismnt water front 
which he hay churge nie senior member amd 
up in The U.S. Navy and Air Force 
jes scattered around the Misi atew (jx 
a million cherished sh trees, ‘The storm 


crushed 26,000 autumpbiles and whitened 
windows of Vermont houses with ocean salt 
eartied 120 miles irom the sea." 


The mighty blow brought hotdes of salps 


(strange deep-ocean denizens) into coastal 
harbors, hurtled tropical birds inta unfamiliar 
down East” surroundings, and knocked! down 


many wires that telegrams 
nn to New York Cit 

Never st ded hurr 
grenter property The sto 
abput 600 
than 4 quarter of a billior 

From earliest, days right up until the 1920) 
and 30's, hurricanes kept a grisly tryst with 
death. Storm casualties frequently ran inte 
four figures: 

The “old” storms tavk such a fearful toll 
F. Barre 
April, 19. 


rf 


cause 
aitt) 
more 


* See “Geirgraphy 
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Big Winds for 19 Years 
weskiie th wnthouse office of « Weather Burcan, of 
tiny ar ator of the Joint Hurricane Warning Con 

Privote Teletype links the three 


of lives not be 
lt be 
tive mi 
unsanitary 


e they were more violent, 
of warnings. More priitii- 
those days for coping with 
conditions and disease added to 


the death lists. 
The 


September, 1928, Florida hurricane 
ple. In contrast, as a result 
1949, storm, just two persons 

¢ blow closely followed the 
sassin of 1928, 


1.536 pe 


Yet this 
course of the bluste 


Hurricane Watch [s Lyternat 


What has brought about this seri 
duction in hurricane fatalities? 
2 Hiaing to cope with these storms, apart 
fromm saving lives 

Last hurricane season 7 went hunting the 
answers. My first call was at the E. S. 
Weather Bureau headquarters in Washington, 
D, C. where hurricane cialist Ivan R. 
Fannehill told me: 
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Tie arn Merah 


Even Steel Highway Sigax Bow Before the HMurricane’s Might 


best of warnings can’t prevent same das 
city 17,000,000 boxes of wsripe fruit (ime 
miles per bout in the areat New England storm of S 
Koos than amy other | in history. (pages Si7 


Yo make sure the big storms di 
us, we have to find and follow them. Tu find 
them we need all the weather information 
et from the vast area where they grow 
, Most of that ‘hurricane belt” is 
empty ocean.” 

Going on aoblind search for hurricanes in 
those wate even with radar-enuipped 
aircraft would be pretty much a needle-i 
haystack proposition, Hut once a big ¢ 
or atea of suspicious weather is di 
then the fying weather stations t 
ms 


1 surprise 


“Tt's like calling out the fire engines,” said 
Mr, Tannehill, “Somebody has to pull the 
alarm.” 

To keep 
canes 

m hundreds 
mublics in the 
America, from British, 


track of West Indian burri- 
her reports are greedily glecened 
f vantage points dotting the 
West Indies and Central 
French, and Nethe 


7, 35H). 


of 1949 knechkod Thom Flori 
nde ina hurricane was 186 
A aremater pitoperty 


lands colonies around the Caribbean Sea, arul 
from Mexico and southern Cnited States. 
“Biggest, and blankest, as are the open 
oceans. Reports from ships there have in- 
estimable vnlue,” Mr. Tannehill said. “Mer- 
chant vessels of all countries join in a volun 
tary ship-to-shor change of weather data. 
Ships find ita good bargain—trading regular 
weather wbservations for forecasts and storm 
‘warnin, 


sometimes 


sem) hurricane report 


while crews are fighting to keep afloat. Simi 
larly, heroic observers on isolated) cays and 
islands stick to their posts dnd keep trins- 


mitting reports by radio even after a storm 
has spread devastation all around them. 
Surface ships try tw flee arto ayoid severe 
weather, especially hurricanes, by promptly 
changing course 
Next 1 flew to 
onl hurricane area. 


vuth Florica, deep in the 
to visit the Joint 


Miles Up, L 


was shat near Key W 
shaperd 0 


ane Warning Center ut Miami. 
set up in 1943, 


coupetitive activity wa 
S. Weather Bureau, Air Force, and Navy 
motrolling members. é 
to coordinate hurricane warnings ariel 
them more accurate, complete, and effectiy 
an up nm $20 taxicab bill the firgr d 
© wirlely separat 
Mini and vicinity 
Center chat together om a pri 
Teletype circuit nearly as ¢ 
wd the same 


teis of the Joint 


sily os if they 


Three Services Track Hurricanes 


ineawirning tric 
y in charge of the 
the Wenther Bureau: Comer. 
USN, officer in charge, 
ther Central; und Capt 
} Air Force jurti- 


comprised ( 
Miami office o| 
Edwin T. Handing, 
Navy Hurricane W 


Drouithet took command of the Nav 


to Hurricane Right in the Rye 


t ftom an Air Vorce plane fying 
+ from land ar seu to the hur 


< that ext 


Much of the Joint Center's most vital in- 
formation comes from serial weather- 
reconnaissance fights into the growing ane 
moving storms, 

Tracking hurricanes with airborne weather 
stations, an outgrowth of experimental flights 
ef World War TI, has now fully “come of 
age." ‘Todiy Air Force aircratt based in 
Bermuda, and Navy planes in Florida and 
the West. Ind: keep an alert watch from 
Jane to November. They're ready to roar 
out to meet the hutticane at the drop of a 
barometer anywhere between northwest Af- 
rica, Panama, and Newfoundland 

Davetailing land, ship, and airerafi reports, 
the Weather Bureau, Air F 
meteorologists of the Joint Center agree in 
advance on the substance of their hurri 
warnings, which released simultaneously, 

Bulletins are independently issued. The 
Weather Bureau's job is to warn the public 
and merchant shipping: the Navy alerts its 
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hurricane’ eye 
yreache wind | 
hour fallowest 


with. right tue wi 
welocaty of 75 mains 
by: four int turns. 


Wheen saws re tichert 
witdy biow stranupest im the. 
Dnt whould fos Fa 
ward speed of whole storm 
irom idtte,30 miles per how, | 
donstr the 75 ro 750 Miles pet 
ind welacitier I the | 


Dewen A Err ft Hema 


iraling Hurricane Winds Blow Hardest Near the “Eye,” Where Pressure Is Lowest 


Main diagram 


Ulewetlon of th This upplics only Equator, ‘whose 
winds spiral be Line, winds move ci of The 
Morm's forwurd course Cross section marin, 
near center, ther decroiive oniwatd, Warometric pessure b . the storynls rim, 


ships ¢ and on installations; and the jin sitide from the penthouse of the 

Alr Force issues advisories to {ts buses and to Technical High Seheol tyuilding (pag 

Army ishmients As middleman between storm gods anel 
The Weather Bureatt's spare and sandy hurric y public, forecaster Norton is 


ext 


Griuly tun is the dean of Ametivan hurti- one of the single nown cillzens in swuth 
cane forecasters, He takes tropical terypests Florida. His radio voice hes became a tradi- 


Lone Watcher Reco 


Much of the roadway leading 10 Bake 
pounding by hurricane-driven swells of 

fa new brickpe and. appr 
beach viten dgnal a distant hucritane's approach. 
t winds can wend waves rolling-abead at 


son. 


P le beside those of Father Noah: 
population was a mere “token fore 
red with the army of men, women, and 

onee life anc limb i 
labors ef Norton and his military 


“Public Enemy NN 


= on the loose,” } 
nmes what you might 
Thowse. AU local news: 
as do the major 
S The Red € 
stutians a man at my ellen, revedy ti alert 
disaster preparedness. facilities: 
hurricane moves in, we try fo 
vhere and how hari it will strike, 
We give people time to batten down their 
property and take cower: 
“Conmmunder Harding, Captain E 


Hurricane, 


told me, 
all an urderl 


figure aut 


Isaesser 


HB 

s from Stunning Crash of Monster Wave Against Sea Wall 

Haulover (le(t), north of Miami Beach, qallapsed under 

fe from clawing Wives 
rt ‘ 

30 mph (puxe 355). 


Wiae Werle 


Repented dumnge to this stretch forced 
Slow, heawy swells tumbling on a 


travel only 15 to 20 miles an hour, but 


and T keep in close touch,* he contiiued, 
‘on the Teletype line linking my. 


At Tea 
we reach an agreement on ly 


speed af me nd probable future course 
of the storm. 
ton explained that most hurr 
come near continental United States, 
yuord for the occasional storm that de 

strike the mainland, much of the elaborate 
warning system has been set up, 

When a hurricane levels sight. 
the Weather Bui 
to the target area tw 
it hits. Before last August's 
its force, the Bureau hart is 

id warming bulletins (page 

Within £5 or 20 minutes after a warning 
goce on the wires 
international radi 


ment, 


ot the cowst, 


at 
~ 
iz 
~~ -- 
= 


—_ 


1 Typhoon 


wey Wallows Throug 


wave slaon 
lex 
urrent y 


sy blow up 
cinting 
h Africa 
2s here," placing his 
Biay Campéche, southwestern 
vulge nf the Gulf M 
Tt may 1p 
re in the troy 
latitude wd 30) 
In the sult 
between the trade wir rom 
air may tis | 
There humidity is 


Where the Storms Are Born 


Principal beneficiaries c 
warnings ar 
und Gulf ¢ 
West Tndies, 
are keenly 
big storms 
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ty doldinom 


and truck farme 
in the Gulf St 
a aud the Carolini 


eva am enormous 
ef understands just how this com 
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ia 


It, She's Headed Right Up the Florida Peninsula! 


Comite. Klwcin , Harding paints out to 9 fellow Navy pail luis forcealt of the future 
Palm Beach, Korida. Until recently, Communi 

er Central at Miami. ‘The map is an etlarged extrict tre 
ure fobiry that pas through placesof eqaul bs 


“The Way 


Liga elation 
¢ pressure 


bination of conditions s the stormy too mnlst alr nushus inward from alll sites to te- 
ing its fearsome mechanism of belling place it und keep the updraft moving. 
2 wind, and teeming rain, Motion of the earth rotating eastward de 

flects these in-pouring currents to one side. 

This starts the air spiraling countercle i 
air, and the rising air hi ospin @ 
way (oo, when north of the Equater. South of 
the F 


cloud, 


How the Hurricane Tukes Shape 


Birth of a hurricane begins with mv 
heated by the sun, risiig from the surfs 


the tropical tis alr doesn't utter the spin is in the ether direction. 
layer, but funnels up into an area of natural Whirling faster and faster, the storm wffi- 
updraft, as hot air in a room is drawn up cially beeomes a hurricane when its winds 
o chimney fie reach 75 miles per hour. Drawing ewer tighter 


ipor nbout the center, the great winds form a 
in it condenses into riin. Tn this progess the roaring ring around a central area of calm 
moisture gives up the heat that originally air, the “eye, 15 to 30 miles across (py. 
wrheed) it {rot the ocean below. Thousands Tt the ihe atmospheric pressure is 
fons of rain are formed very low, hut near the rim of the cyelone, 
sp that fabulous amounts of beat are fed back which may be 100 to 150 miles outward from 
ir the air, This heat, adding tw the force the center, the pressure is relatively high. 
of the storm's wpa ine inain source of = The greater (he difference in pressure between 
a hurricane’s power the center and rim the storm, the harder 
As the air goes spiraling upward, more hot, the winds blow (page 543). 


© the air rises it cools, and the water vu 
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Even Pet Dog and Rocking Chair Find Space on a Navy Storm-rescue Craft 
iNjous Weasel 


he Evenglacles thir this a 
drain (te Tat the 
ater dumper by hurriranes rum 


rains of w hurticane mack a lak 
Florida haa spent 
¢ t on. Tn such leve 
depth (page & 


like a phonograph workings af 
in, Mat disk of whirling winds 2 Central. wi 
ucress, but only 7 to 2 miles had oper 
Tt may cover an area sanice squadron based there 

The winds blew around Our ‘recon! aircraft try never to Tet a 
the cirele up to 150 oi ur ir more. hurricane wet out of sight for more than a 
But the storm as a whole moves ala modest 10) few hours,” he said. “We have an aircraft 


Navy Hurricane We 
commanils, Harcting al 
ma} control over the recom 


20 miles per spinning wir to Took at a ms 

4 iy sper across the four Why don't you ges 
Tt may take ima day to a week 

for a {ul]-fedy tu develop. Born ne-hunting 

the cyclone most fre thy also dies ere throbbing eastward 


Stream, 
Equipment crammed the —high-talled 
PRY There were the wolegist's raclar 
whimeter and the radar scanning set a 
search ¢ actual e he storm - 
Joint Hurrican gator and ther offt t tums buddling 
the Nawy at M wver the dri which aids navi 
of Minmi and gives wind speed by ting 
Comdr. Edwin ‘T, Harding shower me the 2 


miles 


maybe 10 days later and 3 


from its bi 


Rounding second base on my tour c 


In the Radar Seope 


of un Intense Hurricane Shows Up 


1 Spiral Nebula 


When the Weatherman “Warns In" a Hurricane, Miamiaos Quickly Batten Down 
Mi 


rh Air bines’ ¢ 


ass winduwe of E 
une) offices le vil 
hharice hurr 


nels over 


t exposed 


ath af moven 
This is because in t 


forwan 
more viol 


ar the hurricane core, 
Wk io under th 


raves ONC the forward of the whole eve 
lined up with the wine haps 20 miles 
Air Force air more the ity of the hurrica blowing 
skirting around counterclockwise ( Hemi 
it would be a there). ‘The two movement 


eh lashing winds ae ¢ starin's 
s head toward the © 
jon until they find winds 
an hour. Then 
y rectingular course, tiring- of the m. 

ceasively to three other points Contrariwise. the leit half of a hurricane 
5 is less unruly, On that side the hurric 
blowing in general toward the rear 
1 down t 
somew 


effect of extra pu 5 
ht front q ant, which 
usually the most turbulent part 


winds are 


the Storm wh 
At the center 
{ course 


700 


or which the 
ts its way inte the tempest, 

¢ the wind on his port quarter, the 
ws in to within 15 or 20 miles of 


When fue) reserves and da allow, the 
weather erews Ay int the eye as a double 


rough 


The right half of the storm as you look 


in Avalanche of Spume Engulls a Tanker’s Decks 
I t 1 
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the storm's eve. By then weather is so turbu- 
Jent that the pilot's choice as a rple is to head 
directly for the calm core, He bas eight 
other men with him who have no desire to 
stay Jonger than necessary in the band of 
violence ringing the eye! 

Perhaps 20 or 30 miles away, the radar 
aperater picks up the eye on his screen (pages 
550 ani} 557). It's w glowing Image of the 
crescent-shinped! rain bands around the center, 
He gives the pilot the correct heading and 

“talks hin rie to the eve, keeping his 
own eyes glued to his scope, 

The wtireraft tosses and bumps in the wildly 
buffeting air. The navigator quits work and 
hangs grimly to his seat, The aerologist long 
since has given up trying to read the drift 
meter. fot the plate's pitching, thumping, and 
yawing render it useless. 


“Fred Clampitt ... 14 Turning Green” 


At this frightening climax on one fight, 
Milt Saosin, veteran hurricane reporter of the 
Miumi Daily News, jotted down an observa- 
tion of a fellow passenger: “Fred Clampitt, 
WIOD news editor, is turning green, Na, 
it's not fear. Te’s sw eating so much that the 
colored shark repellent ina pocket of his life 
Jacket is starting to mm.’ 

After more hard joits the plane suddenly 
bursts into the blessed quiet of the hurricane 
eve. Weather officer and savigatar get busy 
agnin with their chores. 

“In one storm,” a Navy pilot told me, “the 
eve was unusually large ond exceptionally 
ghted a freighter right in the 
calm center, We buzzed her for a closer 
look. The crew were sunbathing right there 
hang in the middle of i hurricane!" 

As the Navy Privateer fights back out 
through the wall of thodding wind, un Air 
Foree RB-29 prepares fur take-off from Ber- 
muda to de jts stint at keeping the big storm 
under surveillance, 

Upshot of such a flight is a warning message 
like this: 

WAIN SEMIEH TNO X NWN KeRCON NATE 
SANCL CENTERS STORM AL STNETERS ObGRRES 
THIRTY AMUSO TES SONTSE LIGEETY TYG DEGREES 
West MOVIRE SWAT 1 ENOTES ATEN ar 
WIXDS OF Lv KXUIS WITHIN 1) MILES oF 
CENTER ASD SO KNOTS WITTY Te MILES OF 


CENTER X UNWIEATIONS AME THAT STuast WILL 
CONTINUE MW MOVESLENT AT HAME SPER Pow 
SENT bx WOUK WIHT A slow cheer TO A 


MORE NOWTIERLY NMECTNN MePER TAT 


Ashore and at sea thero's plenty of time, 
thanks to reports from the fy weather 
stutions, for everyone in brace for the blow. 

According to Warning Center plan, the 
Savy recon planes schedule their fights to 
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be in the storm at about 9 in the morning. 
Air Force takes off in time to reach the 

hurricane heart at 3 in the afternoon, 


Air Farce Flies Storms in RB-29's 


To see the Air Force part in the “hurricane 
shuttle,” T few to Kindley Air Force Base, 
Bermuda (pages 540, 537), 

Hefty RE-20's of the Air Weather Sery- 
ice, in their sooty war paint, seemed out 
of place in ifylic Bermuda. Beyond the run- 
ways, Lurquoise waters of Castle Harbout 
Japped coral shores, Pastel homes and hotels 
jeweled cedat-green hills, The air in Octoher 
was soft and warm as May. 

Lt. Col. Clyde A, Ray, commanding the 
373d Reepnnaiscance Squadton at the time 
of my visit, said his crews may fly 2.000 miles 
one storm-seeking jaunt. Sometimes they 
make eight hops into a single hurricane. 

The RH-20's have to find the eye moving 
across vast stretches of empty seit, then back- 
track to a smull spot of mid-ocean land only 
15 miles long ond 3 miles wide? 

“Don't you “home on the Kindley Field 
range station?" [ askel Capt, Kabert K_ 
Dusenberry, chief navigator. 

“Only in an emergency, he replied. “We 
must maintain combat proficiency. There's 
no radio beam over a bomb target. 

“So our boys find their way hy dead reckan- 
ing and celestial! navigation. That leaves litth: 
margin for error out here where gne secre of 
Acean Inoks Tike a million ar two others.” 

Another navigator, brawny Lt. Paul Ferris, 
said it was no good to get ton cocky, for, as 
he sagely put it, “even the best toreador some- 


= pets gored, 
The aircraft fly at 1500-foet altitude or 
Jower on these missions to keep contact with 


the sea,  F 
ings are new 
of position. 

A single flight may flash ns many as 20 to 
30 radio reports to the Joint Hurricane Warn- 
ing Center at Miami. 


Sporting Cyclones Nor Easy 

Capt, Hugh W, Ellsaesser, Air Force hurei- 
cane officer in Miami, plots and studies trapi- 
cal cyclones and informs the Bermuda squad- 
ron when the Joint Center wishes Air Force 
flights scheduled into hurricanes or areas of 
suspicion. 

“Spotting a big storm em the weather map 
isn’t always easy," he pointed out, “Any 
marked change In the oormal trade-wind flow, 
a 24-hour drop in the barometer, ar a report 
of torrential rainfall—any of these can mean 
trouble, 


tremely precise drift-meter read- 
“sary for accurate determination 
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When the Big Blow Struck New Englund in 1938, Life Returned to the Kerasene Age 


ing rigs stan¢ of delectable crustac 
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nt Warning Center bulle F ual t pur 
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sexs clawed at the shores, reaching for beach 
tabanas, hotels, uneceupied winter homes. 

There was a limit to what could be dane 
ioosive docks. beats, warehouses, barns, and 
gardens. Most susceptible of all to damnge, 
and least defensible, were field crops and 
orchard fruits. 

Ouwt on fabulous Miinti Beach, stecl-and- 
onerefe ocean-front hotels were almost in- 
vulnerable to hurricanes. And thousands of 
storm shutters shielded acres of window gloss 
from the cyclone’s huff and puff (page 551)- 

But losses of decorative plantings, lawns, 
and beaches, and damage to swimming pools 
ant) walkways couldn't be entirely prevented, 
if the storm center passé that way. Learn- 
Ing from bitter experience, Greater Miami has 
put into effect strictly enforced building codes 
in late years to ensure that every possible 
safeguard is used ip home construction. 

AL -4 pam. on August 26, 1949, the hurri- 
cane plunged across the Florida coast. The 
eye passed Delray Beach between 6 and 6:30. 

‘The hig wind scalped houses, snapped palm 
trees, festooned streets with twisted wires, 
sand-blasted paint from automobiles. Men 
and women stayed out of sight, 

For all the careful preparation, the damage 
toll mounteel op and down Florida: twe killed, 
133 injured, 265 dwellings destroyed, 24,338 
homes damaged. $43,000,000 damage in that 
one State, including 17,000,000 boxes of un- 
ripe eltrus frait knocked from the trees. 


Hurricane Is News Everywhere 


A hurricane i always a “natural” as news. 
It combines human adventure. scientific inter- 
est, suspense, ane often the drama of hercism. 

“When a hurricane smacks the Southeast, it 
hits fron} pages pll across the Nation,” Grady 
Norton pointed out, “And you can bet Cali- 
fornia papers don't spare the headlines!” 

Fortunately, there's a lighter side even to 
o hurricane. 

The day after passage of a recent storm, the 
Miami Herald headed its weather report, 
“Blew Skies 

Last yenr’s. first hurricane worthy of 
a name headed toward Florida while Presi- 
dent Truman was in Miami to addr 
Veterans of Foreign Wars, ‘Traditionclly. 
for convenience, hurricanes get alphabetical 
tays—"A for Able" for the season's tirst, “B 
for Baker” for number two; and 

In salute to the Chief Executive, newsmen 
dubbed this storm “Harry.” When the 
season's second! hurricane (and one carrying 
much more authority!) slapped the Southland. 
both custom and courtesy could be served. 
‘They called it “H for Bi 
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Tn 1947 the battleship Afissowr?’ was 
bringing back Tresident Truman from South 
America. Navy aerologists didn't know the 
ship's whereabouts until after issuing a warn- 
ing on 4 storm near the: Lesser Antilles. 

Out of the blue, the Missouri sent a-message 
to keep them well posted on the cyclone. 
Commander Harding already had been up 
most of the night, so he called Grady Norton 
at the Weather Bureau to needle him. 

Fantiwo-Gtady. you'd better gel out of 
that sack and start heniling ohare Your 
Vow i down on the Afesderi in civitian 
tlothes. Welbe not allowed! to issue forecasts 
to civilians, 20 it's up to you te be sharp on 
today's wdvisorivs unless you want to wind 
up on tie farm hack home.” 

‘Noerox— "Well, by gallyt ‘How do yeti 
think you'll like that wenther ytathon in thi 
Aleuthins if the Mitouri runs imo the 
storm?" 


The Public Visits—by Phone 

Qne day [ was in the Minmi Weather Bu- 
reau office locking aver storm records. Across 
the room, one of the meteorologists was almost 
continuously busy answering the telephone. 

“It’s not bad now when there’s no hurricane 
around,” Mr. L. G. Pardue observed, “But 
when a storm's moving in—whew! On one 
day during the early October hurricane we 
answered 5,000.calls, i" 

“Mr. Tioakes wants to know {f be has time 
to walk his dog before the storm hits, Mrs. 
Jones asks when Miami stores will open for 
hurricane sales of damaged goods, One man's 
question was, “How soon cin 1 send my wile 
out ta work?! ® 

I could understand that it must be a relief 
to the busy Weather Bureau staf whea phone 
wires blow down and cut off the needless, 
anxious, and offen hysterical queries. Legiti- 
mate calls, of course. always are welcomed, 

Reassurance, when it’s warranted, is what 
the people want, Lawrence Thompson, 
Mivmi oral writer, did it this way; 

Thete is no mow Inerricane on thy way: to 
Miami. ‘Tho old hurricane, that passed 
throurh here Tues has not turned arjund 
nod is not coming back toward Miami 

Relas. Go to the shew... Rut don't call 
the Weather Bureai ur tht newspaper just 
became your neighbor heurd somebody ebsi's 
neighbor say somebody che hail beard un- 
oiher hurricane was about to come tile way, 


The Weather Bureau bas never in recent 
years reneged on its matter-of-fact assurance 
that “No tropical disturbance of serious pro- 
portions will ever reach our coasts withou! 
being reported well in advance,” To this 
record Of success, aircraft reconnaissance by 
Air Force and Navy, and radar’s “magic eye,” 
make yital contriputions. 
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